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SUPPLEMENTARY APPENDIX

Supplemental Appendix A :

Preparation of complementary RNA (cRNA) and microarray
hybridization

HMCLs were cultured with or without IL-6 (as described
above) and RNA were prepared from exponentially growing
cells. RNA was extracted using the RNeasy Kit (Qiagen, Hilden,
Germany) as previously described.1,2 Biotinylated cRNA was
amplified with a double in vitro transcription and hybridized to
the human U133 2.0 plus GeneChips, according to the manu-
facturer’s instructions (Affymetrix, Santa Clara, CA, USA).3

Fluorescence intensities were quantified and analyzed using the
GECOS software (Affymetrix). 

Real-time RT-PCR
Total RNA was converted to cDNA using the Superscript II

reverse transcriptase (Invitrogen, Cergy Pontoise, France). The
assays-on-demand primers and probes and the TaqMan
Universal Master Mix were used according to the manufactur-
er’s instructions (Applied Biosystems, Courtaboeuf, France).
The measurement of gene expression was performed using the
ABI Prism 7000 Sequence Detection System and analyzed using
the ABI PRISM 7000 SDS Software. For each primer, serial dilu-
tions of a standard cDNA were amplified to create a standard
curve to assess the PCR efficiency of each assay, only assays

showing linearity across the dilution series were used for
deltaCT analysis. CT values were obtained for GAPDH and the
respective genes of interest during log phase of the cycle. Gene
of interest levels were normalized to GAPDH for each sample
(δCT = CT gene of interest – CT GAPDH) and compared with
the values obtained for a known positive control using the fol-
lowing formula 100/2δδCT where δδCT = δCT unknown –
δCT positive control.

Gene expression analyses
Gene expression data were normalized with the MAS5 algo-

rithm and analyzed with our bioinformatics platforms: RAGE
(http://rage.montp.inserm.fr/)4 and Amazonia (http://amazo-
nia.montp.inserm.fr/).5 Probe sets with a present call in less
then 3 out of 40 HMCLs and a variation coefficient ≤ 100 were
excluded from the analysis. When several probe sets interrogat-
ed a same gene, the probe set with the highest variance among
HMCLs was used, yielding to 4,163 unique genes. A hierarchi-
cal clustering using average linkage and centered correlation
metric was used to identify subgroups. The genes that were sig-
nificantly over-expressed or under-expressed in specific sub-
groups were identified using multiclass supervized analysis
with the significance analysis of microarray software (SAM)6

with a 1,000-permutation adjustment.
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Online Supplementary Figure S3. Validation of Affymetrix data.
Gene expressions of LRP12, TEAD1, MAF and ITGB7 in a large
panel of 20 HMCL were assayed with real time RT-PCR and nor-
malized with GAPDH. The correlation coefficient between
Affymetrix and real-time RT-PCR values were determined.

Online Supplementary Figure S2. Clustering of our cohort of 40 HMCLs
using the 700 genes of the molecular classification of MM (Zhan F,
Huang Y, Colla S, Stewart JP, Hanamura I, Gupta S, et al. The molecu-
lar classification of multiple myeloma. Blood. 2006 Sep
15;108(6):2020-8 ).

Online Supplementary Figure S1. Clustering of our cohort of 40
HMCLs using 4163 probe sets with the highest variance (lines).
HMCLs (columns) were split into six groups with a significant correla-
tion of the GEP of the HMCLs within a same group.



Online Supplementary Figure S4. Kaplan-Meier estimates of event-free survival (A) and overall survival (B) of patients with absent (green) or present
(red) Affymetrix call for CLEC11A, LRP12, TEAD1, MMSET, FGFR3, NUDT11 and KIAA1671 in the HM cohort (206 patients) and the ACRC-TT2 cohort
(345 patients).



Online Supplementary Figure S5. Expression of LRP12, CLEC11A, TEAD1, FGFR3, KIAA1671, MMSET and NUDT11 in the
7 ACRC molecular groups of patents with ACRC- ‐TT2 cohort. *The mean expression of a gene in a group is statistical-
ly significantly different from that in all groups using Student’s t- ‐test (P≤0.05).



Online Supplementary Figure S6. HMCL scores in the various datasets of patients.

Online Supplementary Figure S7. Kaplan-Meier estimates of overall survival and event-free survival of
6 HMCL gene score defined low risk patients (blue), high risk patients (green) and t(4;14) patients (red)
in the HM cohort and the ACRC-TT2 cohort.



Online Supplementary TableS2. HMCL phenotype.Online Supplementary TableS1. Ras and TP53 mutations in HMCLs.

Cells were stained with anti-controlPE or anti-CD19PE, or anti-CD20-PE or anti-CD38PE,
or anti-CD45PE or anti-CD138PE then analyzed on FAcsCalibur. Ratio of fluorescence
was defined as MFI of specific CD divided by MFI of control staining.

Online Supplementary Table S3A. Differential probe set expres-
sion between HMCLsserum+IL-6 and HMCLsserum.

List of genes differentially expressed between HMCLsIL-6+serum and
HMCLsserum (SAM analysis, 1,000 permutations, FDR=0%)



Online Supplementary Table S3B. Differential probe set expression
between Groups CT/MAF and MAF.

List of genes differentially expressed between CT/MAF and MAF Groups (SAM analy-
sis. 1,000 permutations, FDR=0%)

Online Supplementary Table S3C. Differential probe set
expression between Groups CD-1 and CD-2L.

List of genes differentially expressed between CD-1 and CD-2L Groups
(SAM analysis, 1,000 permutations, FDR<5%)



Online Supplementary Table S4.



Online Supplementary Table S5. Genes over-expressed in group CT/FRZB of HMCL.



Online Supplementary Table S6. Genes over-expressed in group CT/MF of HMCL.



Online Supplementary Table S7. Genes over-expressed in group CD-1 of HMCL.



Online Supplementary Table S8. Genes over-expressed in group MF of HMCL.

Online Supplementary Table S9. Genes over-expressed in group MS of HMCL.



Online Supplementary Table S10. Genes over-expressed in group CD-2L of
HMCL.

Online Supplementary Table S11. Clinical patient data for age, serum-β2-microglobulin, and plasma cell infil-
tration in the Heidelberg/Montpellier-group (HM) and the Arkansas cohort. Median value and range are
given. NA, not available. ISS, International Staging System.



Online Supplementary Table S12. Univariate and multivariate proportional hazards analysis.


