Supplementary Figure 1. eQTL boxplots.
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Relationship between rs4487645 genotype and CDCA7L expression in CD138+ selected plasma
cells from 658 German (GER) (E-MTAB-2299), 183 UK (GSE21349) and 608 US (GSE2658,
GSE31161) MM patients. The central line in each box indicates the median; the bottom and top
lines of the box are the 25th and 75th percentiles; whiskers extend 1.5 times from the 25th and
75"percentiles.



Supplementary Figure 2. Expression correlation between /IRF4 and CDCA7L in MM.
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Relationship between differential IRF4 expression (upper and lower quartiles) and CDCA7L expression in multiple myeloma expression datasets GSE9782,
GSE2658, GSE19784, E-MTAB-372 and GSE21349. The central line in each box indicates the median; the bottom and top lines of the box are the 25th and 75th
percentiles; whiskers extend 1.5 times from the 25th and 75th percentiles. Statistical analysis was performed with Mann-Whitney-Wilcoxon test. P values were
combined from independent datasets combined using Fisher’s Method.



Supplementary Figure 3. IRF4 knockdown reduces expression of CDCA7L.
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a) Representative Western blot analysis of IRF4 and CDCA7L protein level in KMS11 cells 24 h post-
transfection with indicated siRNAs. b) Quantification of protein levels with Imagel software in
mock transfection and /IRF4 knockdown normalized to NC siRNA. Data shown are mean = SEM
from three biological experiments and assessed by two-tailed t-test. The protein samples from the
three biological replicates were derived and processed as one experiment, and the blots were

generated and processed in parallel.
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Supplementary Figure 4. Expression correlation between MYC and CDCA7L in MM.
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Relationship between differential MYC expression (upper and lower quartiles) and CDCA7L expression in multiple myeloma expression datasets GSE9782, GSE2658,
GSE19784, E-MTAB-372 and GSE21349. The central line in each box indicates the median; the bottom and top lines of the box are the 25th and 75th percentiles;
whiskers extend 1.5 times from the 25th and 75th percentiles. Statistical analysis performed with Mann-Whitney-Wilcoxon test. P values from independent datasets
were combined using Fisher’s Method.



Supplementary Figure 5. Relationship between a gene expression-based proliferation index and
CDCA7L in MM patients.
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Correlation plot of CDCA7L expression and gene expression-based proliferation index (GPI)* of GC-
RMA (robust multiarray averaging) normalized Affymetrix U133+2 array expression from CD138+
selected MM plasma cells from a) 658 German MM patients (E-MTAB-2299) and b) 608 US MM
patients (GSE2658, GSE31161). Blue line represents a line of best fit.



Supplementary Figure 6. CDCA7L knockdown in KMS11.
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The knockdown efficiencies of sShRNA-CDCA7L-1 and shRNA-CDCA7L-2 in KMS11 were determined
by Western blotting 72 h after doxycycline was added to induce knockdown. B-actin was used as
loading control. Representative Western blot shown below.



Supplementary Figure 7. Impact of CDCA7L knockdown on cell cycle.
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a) Cell cycle analysis by flow cytometry in transduced KMS11 with shRNA-CDCA7L-1, shRNA-CDCA7L-2 and
shRNA-NSC 72 h after addition of doxycycline. Data shown are mean + SEM from three independent
experiments performed in triplicates. Differences at each cell cycle stage (%) between CDCA7L and control
knockdowns were assessed by two-tailed t-test. b) Representative panels of cell cycle distribution between
shRNA-CDCA7L-1, shRNA-CDCA7L-2 and shRNA-NSC at 72 h.



Supplementary Figure 8. Relationship between differential CDCA7L expression and patient overall survival.
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Data from: GSE9782 (n=265), GSE2658 (n=559), GSE19784 (n=320), E-MTAB-372 (n=246) and GSE21349 (n=183). Survival curves for patients with upper
and lower quartile of CDCA7L expression shown. Vertical ticks indicate censored data points. Cox regression analysis was used to estimate expression-

specific hazard ratios (HR) for each dataset with 95% confidence interval. Overall statistical significance was combined using a fixed-effects meta-analysis.



Supplementary Table 1. eQTL analysis.

SNP Risk allele Gene Probeset ID P value Direction
rs4487645 G SP4 6671_at 0.65
DNAH11 8701_at 0.63

CDCA7L 55536_at 1.95 x 107 Increase
RAPGEF5 9771_at 0.83
STEAP1B 256227 _at 0.98
IL6 3569 _at 1.00
TOMM7 54543 at 1.00

The relationship between SNP rs4487645 genotype and gene expression was assessed in CD138-selected MM plasma cells using Affymetrix
Human Genome U133 2.0 Plus Array data from 183 MRC Myeloma IX trial patients, 658 Heidelberg patients and 608 US patients as recently
described®*. Association between SNP genotype and gene expression of genes was evaluated based on the significance of linear regression
coefficients. cis-meQTL analysis for all genes in the 1 Mb region spanning SNP rs4487645. Probeset ID refer to Affymetrix U133 2.0 plus array
custom chip definition file (CDF v.17) mapping to Entrez genes®>. P value < 0.05 after adjustment for multiple testing emboldened. Direction of
eQTL with respective to the risk allele of rs4487645 shown for putative association.



Supplementary Table 2. Functional annotation of SNPs in linkage disequilibrium (r* > 0.8) with rs4487645 on chr7.

SNP Position LD (r?) GERP PhastCons DNAse H3K4Mel H3K4Me3 H3K27Ac Chromatin state Proteins bound RegulomeDB
rs7785157 21927082 0.92 2.60 0.00 Heterochromain; low signal No Data
rs57104699 21928079 0.92 -1.65 0.02 Heterochromain; low signal 6
rs6948632 21929452 0.90 -0.67 0.00 Heterochromain; low signal 6
rs75341503 21936698 0.94 -0.16 0.00 Heterochromain; low signal No Data
rs4487645 21938240 1.00 -4.66 0.00 Strong enhancer IRF4,PU1 1b
rs56333627 21939032 0.89 -8.08 0.00 Weak enhancer No Data
rs55714084 21939089 0.97 2.87 0.00 Weak transcribed No Data
rs10659842 21940358 0.84 -0.07 0.00 Weak transcribed No Data

rs7971 21940960 0.93 -3.27 0.00 Weak transcribed 6
rs56249828 21944607 0.84 -5.36 0.00 Transcriptional elongation 5

Data are shown for rs4487645 and SNPs in linkage disequilibrium (LD) (r* = 0.8 in 1000 Genomes EUR Phase 1 data) on chr7 (human genome NCBI
build 37), with histone marks (H3K4Mel, H3K4Me3, H3K27Ac), DNAse hypersensitivity sites and transcription factor binding from HaploReg
(v4.1)* and ENCODE project data>. DNase hypersensitivity in grey and histone modifications in green for enhancer marks and orange for promoter

marks in GM12878, with annotated chromatin states determined by the ChromHMM 15-state model®. Also indicated are genomic evolutionary

rate profiling (GERP)’, PhastCons® and RegulomeDB (v1.1)° scores (see http://regulome.stanford.edu/help for score annotations). Data for
rs4487645 emboldened.



Supplementary Table 3. Clinical datasets used in this study. Patients in this study are of HapMap Utah residents of Western and Northern
European ancestry (CEU).

Dataset accession Clinical trial Sample Years of Age Gender Type of MM cases Analysis References
number size ascertainment (Median) (% Male)
GSE21349 MyIX 491 11 65 59 Newly diagnosed Expression profiling, clinical outcome 10-12
EGAS00001001147  MyIX 463 11 65 59 Newly diagnosed Exome sequencing 13
GSE2658 TT2/TT3 559 TT2:8 59 63 Newly diagnosed Expression profiling, clinical outcome 14-17
TT3:10
GSE31161 TT2/TT3 1038 TT2:8 59 63 Newly diagnosed & Expression profiling, clinical outcome Not
TT3: 10 Relapsed (Newly diagnosed patients) available
GSE9782 APEX 528 1 62 58 Relapsed Expression profiling, clinical outcome 18
GSE19784 HOVONG65/ 328 6 57 60 Newly diagnosed Expression profiling, clinical outcome 19
GMMG-HD4
E-MTAB-372 GMMG-HD3/ 280 GMMG-HD3: 4 59 59 Newly diagnosed Expression profiling, clinical outcome 20
GMMG-HD4/ GMMG-HD4/
GMMG-HD5 GMMG-HD5: 6
E-MTAB-2299 GMMG-HD3/ 665 GMMG-HD3: 4 59 59 Newly diagnosed Expression profiling, clinical outcome 3
GMMG-HD4/ GMMG-HD4/
GMMG-HD5 GMMG-HD5: 6




Supplementary Table 4. Primers used in this study.

ChIP-gPCR primers

rs4487645 risk-allele F

rs4487645 non-risk allele F

rs4487645 R
Intergenic region F*
Intergenic region R*

3C-gPCR primers

CTGAAACTTACAATTCAAGGTTTCACTTC
CTGAAACTTACAATTCAAGGTTTCACTTA
GGCTAGGGACAGATGAACCTCTT
ATGTCAGGCCCATGAACGAT
CATTCATGGAGTCCAGGCTT

rs4487645 constant R
CDCA7L Promoter F
Control region 1 F
Control region 2 F
Control region 3 F
Control region 4 F
Intersite control F

Intersite control R

Plasmid construct primers

GTTCATCTGTCCCTAGCCTCTGTGAGC
ACAGTAGAGCATCCTGTACATGTTCTCTTCTCG
AGAATTCAAAATGGTGTACATGTTCTCTTCTCG
CCAATATGCCTTTGTACATGTTCTCTTCTCG
GAGCAATTGTAAGTGGTACATGTTCTCTTCTCG
ATGAAACAACATTAATGGTACATGTTCTCTTCTCG
GTCAGGCCCATGAACGATAAAAGGG
GGTAAGCAGATGATGATGAGCAGGCA

CDCA7L amplicon F
CDCA7L amplicon R
SDM F

SDM R

Sequencing F
Sequencing R

siRNA oligos

CCTACCTGATCCCTTCTAAGTC

AGCCTCTTCATGCTATGTGGT
GAAACTTACAATTCAAGGTTTCACTTATCTCTTAATTTTATCGAAGAGGTT
AACCTCTTCGATAAAATTAAGAGATAAGTGAAACCTTGAATTGTAAGTTTC
CCTACCTGATCCCTTCTAAGTCA

ACAGGGTGTCTGAGGACCAG

IRF4 siRNA Sense
IRF4 siRNA Antisense
NC siRNA Sense

NC siRNA Antisense
gPCR primers

CAGCUAGACUAUUGGGUAUdTAT
AUACCCAAUAGUCUAGCUGGG

UGGUUUACAUGUCGACUAAITT
UUAGUCGACAUGUAAACCAATAT

IRF4 F
IRF4 R
CDCA7LF
CDCA7LR
GAPDH F
GAPDHR

AAATCCCGTACCAATGTCCC
GGGGCACAAGCATAAAAGGT
GATGTCAGATCGGCATTGCT
TGAATGAGGATTCCTGTGGC
GAAGGTGAAGGTCGGAGTC
GAAGATGGTGATGGGATTTC
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