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HM cohort (206 patients)
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Online Supplementary Figure S1. Two filter selections of spike genes/EST. (A) Filter 1. The 54613 probe sets of the U133 2.0 plus Affymetrix microar-
ray were ranked according to the coefficient of variation (ratio of mean to standard deviation) and to the maximum signal among patients of the HM
cohort, selecting the 9151 probe sets with a coefficient of variation and maximum signal equal or above the median value. (B) Filter 2 uses the box
plot probe set signal distribution. It selects probe sets whose signal in some patients was Q3+3*IQR, Q3 being quartile 3 of the probe set signals among
patients’ samples and IQR the interquartile range (Q3-Q1). The histograms show the number of probe sets for which the percentage of patients with a
signal Q3+3*IQR was higher or equal to a given percentage for the HM cohort. A percentage > 1% make it possible to select for 4223 probe sets for
the HM cohort. These probe sets probed for 2587 unique genes/EST of known chromosomal localization.




Spike score categories
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Online Supplementary Figure S2. Distribution of spike genes/EST in five spike categories according to their spike score. Spike probe
sets were grouped in five nearly equally sized categories (I to V according to decreasing spike scores). Each category comprises 502-
525 probe sets. The most spiked genes are displayed.
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Probe sets signals in the 206 MM patients of HM cohort

Online Supplementary Figure S3. MAS5 normalized signals of spike genes representative of each five spike categories. For each gene/EST, MAS5 nor-
malized signals in patients of the HM cohort were ranked. The signals of patients in the spike group are shown as black lines, those in the non-spike
group as gray lines. Twenty spiking genes in each category were chosen. Data illustrate the high spike signals of category | genes compared to catego-

ry V genes.
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Online Supplementary Figure S4. Chromosomal distribution of spike genes. Data are the frequencies of spike genes
among genes located in each short or long chromosome arm. * The frequency of spike genes among genes in chro-
mosome long arms is significantly enriched compared to that in short arms (P<10%*).




Bad prognosis spike (sub)cytobands
|

Months from diagnosis

Months from diagnosis

Good prognosis spike (sub)cytobands
1

Months from diagnosis

Months from diagnosis

I | I |
= o L= L=
N=92(44.7% = B9
. N=175(75%) o, | o ol i N=176(8% 4%)
o o o (=]
® ® ® ®
£ w© £ @] £ o] £ @
: © § ° E ° N=26(12.7%) 3 ° N=30{14.6%)
g z N=31(15%) § S N=114(55.8%) § S g S
o 10q23.33 o Xp11.22 « | 7936.1 o | 6g23.3
e BA% | BAD | GooD ° | coobp
o P = 5.4E-5 o P=17E-4 =3 P=17E-4 =l P=26E-3
= I I I I = I 1 I I 2 I I I I = I I I I
20 40 60 80 0 20 40 60 80 0 20 40 60 80 0 20 40 60 80
Months from diagnosis Months from diagnosis Months from diagnosis Months from diagnosis
N=182(88/4%) N=135(85.5%) N=179(86.99
s S S (46.0%) @ N=186(90%)
g j g 4
g o £ o7 £ o7 -
] ory @ L b | ]
F . 24(116%) 5 - N=71(345%) § _ | N‘27“3'1%)’g -
2 o 2 o 2 o = © N=20(10%)
o o o o]
o 18p11.32 o o 1923.1 ~ | 12924.22
41 &% & ;ﬂﬁs =1 coob =7 coob
& P=6.1E-5 a._l P =25E-4 a | P=39E-4 & P=26E-3
e 1 1 1 1 - 1 1 1 1 e 1 1 1 1 = 1 1 1 1
20 40 60 80 ] 20 40 60 80 0 20 40 60 80 0 20 40 60 80

Online Supplementary Figure S5. Prognostic value of spike (sub)bands using the HM cohort of 206 patients. To look for the prognostic value of a given
spike (sub)band, a spike (sub)band signal was defined for each patient as the mean of the signals of the spike genes within this (sub)band. Using this
parameter, 55 of the 149 spike (sub)bands had prognostic value using the R package MaxStat function and multiple testing correction in the HM cohort.
The Kaplan Meier survival curves are shown for the four spike (sub)bands with the worst prognosis and the four with the best prognosis.




Online Supplementary Table S1. Clinical characteristics of patients in the HM cohort. Data
are median values and ranges for age, serum monoclonal protein, serum-f32-microglobulin

and the Salmon-Durie and International Staging System (ISS) stages. NA, not available.

Characteristic HM (n=206)
Age (median[range]) 57[27-73]
Monoclonal protein

IgG 120

IgA 46

Bence Jones 35

Asecretory 4

IgD 1

NA 0
Myeloma in Durie and Salmon (SD) sage

| 22

Il 31

11l 153
Myeloma in ISS stage

I 97

I 73

11l 33

NA 3
Serum B2-microglobulin (median[range]) 2.9[1.3-53.6]

Online Supplementary Table S2. SEE PDF

Online Supplementary Table S3. Genetic abnormalities of patients with spike MMSET and spike CCND1. Interphase FISH
analysis was performed on CD138-purified plasma cells for 157 to 163 patients of the HM series. Patients were separat-
ed into two groups: patients with spike MMSET/WHSC1 MM cells and patients without spike MMSET/WHSC1 MM cells
or patients with spike CCND1 MM cells and without spike CCND1 MM cells, as assayed with Affymetrix microarrays. Data
are the percentages of patients within these two groups with the biological parameters. *The percentages were different
with a ? test (P<0.05).

MMSET/WHSC1 t(4;14)"(n = 24),% t(4;14)(n=133), %
Spike MMSET 96%* 1%*
No spike MMSET 4%* 99%*
CCND1 t(11;14)"(n = 25),% t(11;14) (n = 138), %
Spike CCND1 88%* 2%*
No spike CCND1 22%* 98%*




Online Supplementary Table S4. Genes with a spike expression in HMCL with a translocation-associated breakpoint involving the gene-containing cytoband.
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der(1jt(1:11) (Ipter-1g25::11q12-11qter)

der(1)t(1:2) (27pter-2p22::1p22-1qter)

der(12)t(12;19) (19qter-19q13::12p13-12qter)

der(19)1(1:19) (1pter-1pl13::19p13-19qter)

der(21)1(5:8:21) (52:21p11-21q22::87)

der{14)0(11;14) (14pter-14g32::11q13-11qter)

der(15)(1:15) (15pter-15q25::1p32-1pter)

der{ 191(10;19) (19pter-19q13::10p12-10pter)

der(19)1(4;19) (19pter-19q13::4q26-4qter) x0-1

der(22)1(8;22) (8qter-8q21::22p11-22qter) x2

der(9(9:11) (1lqgter-11q13::9p24-9¢34::11q13-11qter)

der(14(1:11:14) (Ipter-1pl1::14p11-14932::11q13-11gter)

ider(8)1(8;20) (Bpter-8q24::20q11-20qter) x2

der(1)(1:8) (:1p21-1q25::1q21-1g25::1q21-1925::8q22-8qter) x2

der(1)t(1:8) (:1p21-1g25::1q21-1g25::1q21-1q25::8q22-Bqter) x2

der(4)t(4:14) (14qter-14q32::4p16-4q26:)

der(8)1(1:8) (8q21-8p23::17)

der{1)t(1;11) (11qgter-11p12::1p13-1pter)

der(22)1(1;22) (22qter-22p11::1pl3-1p31) %2

tder(14)(1:14) (14pter-14g32::1p32-1pter) x2

der(4)1(4:9:13;14) (:4p13-4q13::14q22-14q31::4q13-4935::9q21-9q34::13q22-1 3gter)

der(4)1(4:9;13;14) (:4p13-4q13::14q22-14q31::4q13-4q35::9q21-9q34::13q22-1 3qter)

der(17)(7:17) (17qter-17pl1::7q22-7qter)

der(1)1(1;7;19) (19qter-19q11::7p22-7p15::1pl12-1qter)

der(4)1(3:4) (37:4p12-4q21:)

der(5)(5;11) (Spter-3931::11q13-11gter)

der( 14)t(12;14) (14pter-14q32::127)

der(1)(1:7) (7qter-7q22::1q31-1g10::1q10-Igter)

der{3)1(5;10) (5pter-5g11::10p11-10pter)

der{6)1(6:8) (6pter-6q25::8q2 1-8gter)

der{6)1(6;8) (6pter-6g21::8p11-8pter)

Breakpoint
1g25:11g12
2p22::1p22
19q13::12p13
1p13::19p13
21q22::

14q32::11q13
15q25::1p32

19913::10p12
19913::4926
8g21::22pN

11913::9p24
14g932::11q13

8g24::20gq11

1925:1g21
1925::8q22

14q32::4p16
8p23::1?

11p12::1p13

22p11:11p13

14q32::1p32

4q13::114q22
14931::4913
17p11::7q22

7p15:1p12
37::4pi12

5q31::11q13
14g32::12

7922:1g31
5g11:10p1
6q25::8g21
6g21::8p11

Corresponding spike genes
RGL1 (1925.3)
TGFBR3(1p22.1)

EMP1 (12p13)
CD58(1p13.1)
TMPRSS3(21g22.3)

CRIP1(14932.33)
CTSH(15425.1)
HCST (19913.12)
HCST (19913.12)
DCAF4L2 (8q21.3)

SERPINH1 (11q13.5)
SERPINH1 (11q13.5)

DSCC1(8q24.12)

RGL1(1925.3)
RGL1(1925.3)

PLD4(14q32.33); WHSC1(4p16.3)
MYOM2(8p23.3)

CD58(1p13.1)

CD58(1p13.1)

CRIP1(14932.33)

SLC4A4(4q13.3); NID2(14g22.1)
SLC4A4(4q13.3);
AZGP1 (7q22.1)

IGF2BP3(7p15.3)
COX7B2(4p12)
SERPINH1(11g13.5)
CRIP1(14932.33)

CFH(1g31.3)
ITGB1(10p11.22)
RUNX1T1(8g21.3)
SOBP(6921)



Online Supplementary Table S5. List of cancer census genes identified as spike genes in multiple myeloma.

Probe sets Gene name Chromosome band Spike score spike categor
204379_s_at FGFR3 4ple.3 10,08 1
216365_x_at IGL@ 22q11.22 7,25 1
201131_s_at CDH1 16g22.1 5,81 1
221658 _s_at IL21R 16p12.1 5,40 1
214651_s_at HOXA9 7p15.2 5,14 1
211635_x_at IGH@ 14q32.33 4,85 1
208711 _s_at CCND1 11q13.3 4,60 1
215025_at NTRK3 15q25.3 4,59 1
222777 _s_at WHsC1 4pl6.3 4,59 1
209348 _s_at MAF 16g23.2 4,59 1
211643_x_at IGK@ 2pll.2 4,44 1
203510_at MET 7g31.2 3,92 1
209289_at NFIB 9p22.3 3,88 1
204159_at CDKN2C 1p32.3 3,80 1
214617 _at PRF1 10g22.1 3,68 1
204798_at MYB 6g23.3 3,64 1
217143 s_at TRA@ 14g11.2 3,64 1
212148 _at PBX1 1g23.3 3,55 1
244023 _at SYK 9q22.2 3,49 1
210394 _x_at S5X4 Xpl1.23 3,46 1
201497 _x_at MYH11 16p13.11 3,44 1
201700_at CCND3 6p21.1 3,39 1
213693 _s_at MuCl 1g22 3,34 2
205386_s_at MDM2 12q15 3,32 2
200952_s_at CCND2 12p13.32 3,28 2
210001_s_at S0Cs1 16p13.13 3 2
210497 _x_at 55%2 Xpl1.22 3,17 2
204249 _s_at Lmoz2 11p13 3,14 2
1559078_at BCL11A 2pl6.l 31 2
224861 _at GNAQ 9421.2 3,01 2
231411_at LHFP 13gl14.11 2,97 3
228758 _at BCLE 3g27.3 2,93 3
1569652_at MLLT3 9p21.3 2,92 3
235925_at TCF12 15921.3 2,92 3
1565483 _at EGFR 7pll.2 2,92 3
214157 _at GNAS 20q13.32 2,91 3
205330_at MN1 22g12.1 2,89 3
1555779_a_at CD79A 19q13.2 2,89 3
227613 _at ZNF331 19g13.42 2,87 3
202861 _at PER1 17p13.1 2,86 3
222670_s_at MAFB 20q12 2,84 3
1555763 _x_at MEL1L 22q13.2 2,84 3
214815_at TRIM33 1pl3.2 2,83 3
203755_at BUB1B 15q15.1 2,78 3
204784 _s_at MLF1 3925.32 2,75 3
206674 _at FLT3 13g12.2 2,73 3
230389_at FNBP1 9q34.11 2,72 4
208885_at LCP1 13g14.13 2,70 4
204908 _s_at BCL3 19q13.32 2,69 4
202643 _s_at TNFAIP3 6g23.3 2,68 4
1556499_s_at CoL1A1 17q21.33 2,67 4
203749 _s_at RARA 17q21.2 2,67 4
1559975_at BTG1 12q21.33 2,63 4
228898 s_at SMARCB1 22q11.23 2,62 4
215771 _x_at RET 10q11.21 2,60 4
223514 _at CARD11 7p22.2 2,58 4
235461 _at TET2 4q24 2,58 4
224847 at CDKB 7921.2 2,57 4
1562731 _s_at MD52 1p36.11 2,56 4
209383 _at DDIT3 129133 2,54 4
205051 _s_at KIT 4q12 2,54 4
244110_at MLL 11q23.3 2,50 5
200934 _at DEK 6p22.3 2,50 S
201465_s_at JUN 1p32.1 2,48 5
209959 _at NR4A3 9g22.33 2,45 5
1552611_a_at JAK1 1p31.3 2,44 5
1559227 _s_at VHL 3p25.3 243 B
225575_at LIFR 5p13.1 2,43 5
224838_at FOXP1 3pl3 2,39 5
221911 _at ETV1 7p2l1.2 2,39 5
202431 s_at MyC 8q24.21 2,37 5
203490_at ELF4 Xg26.1 2,32 5
209193 _at PIM1 6p21.2 2,31 5
233254 x_at PTEN 10q23.31 2,30 5
209604 _s_at GATA3 10p14 2,29 5
210538_s_at BIRC3 11q22.2 2,04 5



Online Supplementary Table S6. Spike (sub)bands significantly enriched in spike genes.

band Total number of | Number of | %of spike | Median[range] Spaning
designations. value genes genes ike score s
FRALE R-band Good 18 4 22,22 3.02(2.55-3.95] 1.103738 |CCDCT6:; GPRES; VCAMI; S1IPR1
R-band Good 21 4 13.05 2.57(2.28-3.61] 2.204861 |TGFER3; FNBPIL: BCARS; GCLM
G-band a7 10 21,28 L88[2.14-5.68] | 13.659346 |SFRS11. CTH, PTGER3; LRRIQI; LHKE; SLCA4AS, IFI44L; IFI44; LPHNZ; TTLL?
R-band Good 18 4 21,05 3.12{2.13-3.75] L9B7402  |LAPTMS; SDC3; SERINCZ; BAIZ
-band 42 10 2381 \98(2.36-3.62) | 3.445977 |PLAZG2D; WNT4; ZBTB40; C10A: C10C; C10B: LUZPI; TCEAS; E2F2; D3
band Bad 26 [ 2308 | 2.66[2.42 | 2053253 |CKSIB; LOCI00292701; HISTZH2AAS, HIST2H2BE; MTMR11: PLEKHOL, CAL4
-band Good a7 7 18,92 3.25]2.5313.? | 2162552 [NES; FCRL3; FCRLE; FCRL; COSL CO1A: MNDA
-band 56 13 23,21 2.92(2.24-3.83] | 3.94B931 |SLAMFI; PPOX; FCER1G, FOGR2C; HSPAG: FCGRIB, FCRLA: FCRLE; ATFE; UHMKL: DOR2; NUFZ; PaX1
[FRAIG. -band 20 a4 20 2.9[2.01-4.71] 975675 | TNWFSF4; ANKRD4S; GASS; RABGAPIL
G-band 26 6 23,08 3.25(2.76-4.81] | 3.024739 [ASTNI: RASALZ; RALGPSZ; FAM20B; TOR3A; TORIAIPY
R-band ED) 7 18,42 7.88(2.36-3.39] | 2.409019 |GLUL RG516; DHKS; NCF2; RGLI; Clorf21; FAMIZ9A
-band Bad 16 31,25 3.29(2.6-5.34 9B6793 |CFH: CFHR4; ASPM; DENNDIB; PTPRC
-band 29 3103 2.5[2.21-5.64 4.273352 |PFKFB2; CA2; PLXNAZ; LAMB3; GOS2; HSD1181; TRAF3IP3, IRFE; TRAFS
-band 26 34,62 2.91'2_.i 7] | 1567742 |Clorf97; NEKZ: LPGATI, DTL; LOCI00287039; ATF3; FAM71A; BATF3; VASHZ
-band Bad 34 2647 2.84[2.46-3.73] | B.617623 |CENPF; USH2A; GPATCHZ; TGFB2; MARKI; Clorf115; HLX; DUSPI0; SUSDY
~band 17 23,53 2.67(2.32-3.83] | 1.230187 |LBR; LEFTY2; ACBD3; ITPKB
R-band Bad 3 1] 18,18 2.84[2.09-3.9] 016171 |CDC42BPA; Clorfeg; HISTIH2A; RHOU; Clorf96: GALNTZ
FRAZL R-band 52 9 17,31 208[2.46-4.44] | 4874776 |LOC129293; SFTPB; GNLY. RGPDL; IGKC; IGKVA-1; IGK@; LOC, LOCE52493
G-band 21 [ 28,57 2.93(2.55-3.22) 5473905 |NCRNADOILY: CCOCBSA; EFEMPI; CCDCESA; BCL1IA; PAPOLG
-band a5 8 17,78 .92) | 547275 |SGKAG3; ZFPISL2; SIXZ: PRKCE: EPAST, RHOG: EPCAM: KCNK12
-band 11 4 36,36
-band Bad 29 5 17.24 Ll 2.855267
[FRAzB -band Good a4z 9 21,43 \95(2.49-3.57] 3.792062 |ANKRDS7; LIMS3; BUBL; BCL2L11; MERTK; CHCHDS; SLC20AL; IL1B; LOCI0O0I30100
G-band Bad 17 7 41,18 512, -&.21‘ 4,862853 | FIGN; GRB14; COBLLI; SCN3A; GALNT3, 5TK39, LASS6
FRAZH G-band 17 a 23,53 793(2.60-3.73) | 5458394 |FRZE: ZNFEO4A; CALCAL; GULPI
G-band 18 4 22,22 3.23]2.6-3.76] 3.100455 |PIKFYVE; MAP2; C2orf67; ERBBA
-band 17 29,41 3.18[2.45-3.94] | 2. KIAA1524; TRAT1; MORC1; DPPAS; PVRL3
-band Bad 22 3182 2.84(2.18-3.82] ATBS06 2; GCET2; CD200; ATG3; CCDCB0; BOC
-band 23 21,74 3.1[2.52-3.81] 713622 |CASR; CSTA; PARPIS; MYLK; CCDC14
-band Bad 24 20,83 3.34[2.7-4.8] 483412 |RBPI; CLSTNZ; XRNI; PCOLCEZ; SR140
-band Bad 1 4 2222 2.72(2.16-2.81] . 795816 |PLOD2; PLSCR4; PLSCRI; CPA3
-band Bad 1 4 26,67 2.5[2.2-4.62] .304298  |GNB4; MARPLATZ, SOX2; ATP118
“band 1 a 33,33 2.7[2.51-3.53] 837856 | C3orf70; ENHADH; LIPH; TRA2E
-band 10 4 40 3.96[2.27-5.26] | 1.141006 [UCHLI: LIMCHL BEND4: SHISAS
|FRAGB -band a7 [ 16,22 3.23(2.54-5.21] | S5.010067 |SGCB; KIT: NMU: HOPX; SPINKZ, IGFBP7
~band 53 13 24,53 3.12]2.2-4.05] | 4718285 |[SULTIBI; CSN2; RUFY3: DCK; SLCAA4; RASSFE; ILB; PF4; PPBP. CXCL3; CXCL2; MTHFD2L: AREG
-band 3 5 3846 2.53[2.2-2.95] | 2875546 |ANXAZ; BMP2K: ANTXRZ; PREGZ; RASGEF1B
~band Good 5 5 20 3.27(2.44-6.99] S03B81 [SPPI; ABCGZ; HERCE; SNCA; MMANI
-band 5 4 16 2.66[2.55-4.05] | 4104841 |BANKI; TET2; FLI20184; NPNT
-band Bad L 4 16,67 3.42[2.64-6.97] 1244328 |BK.F2N3¢.I‘0?J¢; TMEM154; TLR2; SFRP2
G-band 22 7 31,82 2.72[2.15-4.35] 3.925188 |MAPS: GUCYIAZ; GUCY1B3; TDO2; PDGFC; Cdorfl18; RAPGEF2
R-band Good 30 7 23,33 2.6_4[2.!1—3.16 2969863  |WWC2; STOX2; ACSLI; Cﬂﬂ’:?ﬂuhﬁ: SORBS2; TLR3
-band 18 44,44 2.58(2.11-3.81 | 2.831983 |LIFR; FYE; DABZ; PTGER4; RPL3T; CARDG; C6; PLCXD3
G-band 28 17.86 2.85[2.3- | 3623063 |LOCI00272216; SPEFZ; IL7R; NIPBL LOCIOD0287032
-band Bad 16 312 2.83[2.51-3.57] 543198 |PDESD; DEPDCIB; LOCT28153; IPO11
G-band Bad 32 [: 18,7 2.81[2.45-367] | 4459146 |CCNBI; CCDCI25; LOCE53188; MAPIB; TMEMI71; RGNEF
R-band 27 5 18,5 2.68[2.48-3.16] 2191619 |ENCL: FAMIBOA; SVIC; F2R; FZRLY
band 21 4 18,05 | 2.78[2.38-3.53) .BA4342  [PPIC: GRAMD3; ALDHFAL; MARCHI
band 22 22,713 .12(2.45-3.15] | 1060015 |SYNPO: MYOZ3: REM22; GPX3; SPARC
band Good 30 20 \58[2.03-4.08] | 1776635 |TIMDM; HAVCRZ; NIPALY; THGIL: CLINTL: EBFT
band 27 2222 .34(2.42-4.43] | 3. 1; STC2
-band 30 5 16,67 2.6[2.15-3.97]
-band 18 4 22,22 2.87(2.55-3.13]
band 12 4 3333 |  3[2s51-34)
-band 28 5 17.86 3.17(2.55-4.42] .
band Good 5 4 80 3.78[3.38-4.43] 024947  [LSTI; HLA-DRA; HLA-DQAL; HLA-DRBY
G-band 40 8 20 3.09(2.32-3.41) LB3BE23 |HLA-DRES; HLA-DRB1; HLA-DQB1; HLA-DMBE; HLA-DMA; HLA-DPAL; HLA-DPBI; KIFCI
[FraGC R-band Bad 51 10 19,61 2.88[2.25-3.28] 1.420154 |CMAH; SLC17A4; HFE; HISTIRAC; HISTIH2BC; HISTIH2AD; HISTIH2BG; HISTIH2AE; HISTIH4H; BTN1AL
5-band 37 7 18,92 2.7[2.5-3.8] B.6T5157 |MYLIF; DEK; RNF144B; S0X4; GPLDI, Chorf62; FAMESE
-band 24 5 20,83 | 3.12(2.79-5.26] | 0.835337 RPINBS; TUBB2A; TUBB2B; SLC22A23: 145
-band 23 4 17,39 .68(2.53-2.81] | ! MYOS; SHIBGRL2; TTK; FAMAEA
FRAEG band Bad 25 5 20 11(2.16-4 Jjj___ CNR1; RNGTT: GABRRI; MON1; BACH2
FRAGF -band 58 10 17,24 \01[2.19-4.45] 3 BVES; POPDC3; AIMI; SOBFP; FOXO3; SESN1; COCILE; SLCIGAI0; FYN: MARCKS
G-band 9 8 27,59 3.24]2.38-3.79] 3.3199 WHZ; ENPPL; CTGF; VNNI; VNNZ; RP4-662A9.2; SLC2AL2; SGKI
R-band Good 24 5 20,83 2.64[2.51-3.64] | 2.00947 |MYB; MAP7: IFNGR1; TNFAIP3; PERP
G-band 13 5 3846 2.66[2.6-4.44] 3.166807 |HECA: TXLNB; CITEDZ; LOC729070: GPR126
band Good 32 8 25 2.71(2.21-3.16] | 2083678 |SNXG: SYNI2; TULP4: SYTL3; EZR; TAGAR; SOD2; MAST
-band Bad 7 4 7,14 3.07(253-3.71] 591518 [FIGNL1; GRB10; COBL: POM121L12
-band 28 5 7.86 .2[2.4-5.14] SKAP2; HOXAL; HOXAT; HOXAS; HOXA10
-band Bad 28 8 8,57 2.88[2.5-4.13] 541472; ILs; FAMI26A; GPNMB; IGF2BP3; DFNAS; DSBPL3; CYCS
G-band 1 4 6,67 2.63[2.31-3.1] 4934054 |RPA3; THSD7A: VWDE; SCIN
G-band 1 5 8,46 2.96[2.65-3.03] | 5.941266 |MAGIZ; GNAIL; CD36; HGF; SEMAZA
i-band 3 7 121 3.18[2.08-4.41] 3.194891 |GNG11; COLIA2; SGCE; PEG10; PPPIRIA; PDKA: ACNS
-band 22 4 18,18 | 2.78[2.55-2.91) [SYPLL; PIK3CG; PREAR2B; HBP1
-band 21 5 23,81 | 3.28[2.56-3.48] 3
FRATG -band 15 5 33,33 T3 2.31-3.91! TFEC, LOC100128868; tcag?.929; CAV2; MET
793131 -band 9 4 44,44 3.53[2.2-4.42] TSPANIZ; C7orf58; WNT16; FAM3C
ATPEVOEZ; LOCZB5972; GIMAPE; GIMAPT, GIMAPY; GIMAPS; GIMAP1L; GIMAPS; TMEM17568; TMEM176A;
7q36.1 R-band Good 66 13 19.7 2.99[2.19-4.51] 2591152 |ABPL, ASBIO; LOCIO0I28822
Bp21.2 G-band 26 5 19,23 2.98[2.6-4.3] 3962263 [SLC25A37; ADAM2S; COCAZ; DPYSL2; EPHXZ
Bgl2.1 -band 24 4 16,67 2.63[2.14-3.72] 522446 | FAM1108; TOX; CAB: RAB2A
Bg21.11 -band 17 4 23,53 257(2.35-3.08] | 3.261215 |LOCIO0128126; HNFAG;: LOCIO0I92378; ZFHXA
El_l. -band 25 6 24 2.%4—4.7“ BED019  [ATPEVOD2; CNGB3; DCAFAL2; MMP1E; TMEMGA: RUNXITL
322, FRAEB -band 32 8 25 2.9[2.67-4.02] 044076 [RBMI2B; COH17; GEM; ESRP1; CCNEZ; PLEKHFZ; UQCRB; LAPTMAB
q24.12 -band Bad 13 4 30,77 4.01[2.6-5.17] 327375 |MALZ; ENPP2; DSCCI; SNTBI
g24.13 R-band 25 5 20 3.16[2.44-3.54] | 1368279 |FAME3A; CBorf76; ATADZ; FBXD32; MTSS1
p2l.1 G-band 14 4 28,57 29[2.47-3.09] 162550 |LINGO2; DDXSE; LOCID0129250; B4GALT]
2:521.13 -band 20 E) a5 3.14[2.79-3.73] | S5.8B4B17 |TRPMI; LOCIBE382; TMEM2: GOA; ZFANDS; ANXAL; PCSKS: RFK: GENTL
9g22.33 band Good 29 6 20,69 258{2.45-2.92] | 3331614 |CDCI4B; KIAATS29; TRIMI4: TGFBR1: SEC61B; NR4AS
Sg31.1 -band 25 4 16 3.21[2.72-4.1] 4854675 |LOCA41461; TMEFF1; ALDOB; ABCAL
COLSAI; FCN2; FONI; SOHLHI; NACC2; SNAPCS; SNHGT; LONG; PTGDS; NPDCI; DPPF; RNF208; FAM1G6A;
9q34.3 R-band g5 16 16,84 2.63(2.28-3.99] 21.979824 |NRARF; MRPLAL; EHMTI
10p14 G-band 22 5 22,713 .48]2.06-3.15] 4578154 |PRKCCL [TIMS; TAF3: GATAS; CUGBP2
10915, -band 25 B 32 2.73(2.31-3.93) | 2.368655 |KLF6; AKRICZ: AKRICI: AKRICE; NET1; ASB13: C100if18; PFKFB3
|10q11.21 band Good 26 26,92 2.98[2.42-4.87] 207037 |RET: RASGEF1A; LOCA39911; CXCLIZ; RASSF4; C100rf10; LOC3IE579
10g11.23 -band 27 18,52 2.48[2.3-2.54] 2858197 |WIDFY4: C100rf72; C100rf128; LOCIO013308%; PRKG1
10g23.31 -band Bad 23 26,09 3.11;2.3—1.35 1529433 [PTEN; ANKRD22; FAS; IFIT2; IFIT3; IFIT1
10g23.33 -band Bad 21 28,57 2.6712.08-2.83] 2.345372 |KIF11; CYP26AL; MYOF; CEPSS; HELLS; CYP2C9
10g24.31 -band Bad 22 22,73 2.55(2.11-2.83] 0.625409 |SCO; SEC318; PAX2: FAMI78A; SEMA4G
10g25.2 FRALOB R-band 8 4 22,22 2.47(2.31-3.47] 2.38256  |SMC3 POCD4; TECTB; TCFALZ
10q25.3 -band a 4 16,67 3.04[2.79-3.74]
|10926.11 band 7 31,82 2.75[2.45-3.6]
11pi5.1 [FRALLI band 8 17,39 2.55[2.24-3.15] | 2.
11p15.3 band Bad 4 3333 3.06(2.93-4.43] | 1403548 |GALNTLL: USPA7; MICALZ; TEAD1
CDKN1C; PHLDA2; HBB; HBD; HBBP1; HBG1; HBE1; OR51BS; TRIM22; CCKBR; PRKCDBP; HPX; DNHD1;
11pl5.4 G-band 113 20 17,7 2.77[2.1-5.31] 7.567781 |ZNF215; ST5; NRIP3; DENNDSA, LOC644656; SWAPTD; AMPD3
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continued from previous page

[11g12. -band 42 9 2143 3.24|252-379] | 2893792 |PRGZ: SERPINGI: LPXN; DTX4; MPEG]; FABPS: MS4A3; MS4ABA: MS4A4A
|11g24. -band 20 4 20 3.14[2.36-3.33] | 1.701026 |ETS1; KCNIS: RICS: ST14
12p11.22 -band B 5 62,5 2.64[2,35‘& KLHDCS; PTHLH; CCOCS1; FAR2; TMTCL
12p12. -band 23 & 26,09 2.91[2.07-4.63] | 4.355299 |H2AF); PTPRO; EPSS; MGST1; LMO3; PLEKHAS
SCNNIA; CD27; VAMPL; LAG3; CD4; CDCAS; CIR; CDI63L1; CD163; SLC2A3; CIARI; CLECAA; A2M;
12p13.31 R-band Good 90 17 18,89 2,81]2.45-3.93) 3.548962 |CLECZD; CDGY; KLRF1: CLEC2B
12q12 G-band 26 ] 23,08 2.65[2.22-2.79] 7.2602  |CPNES; LRRK2; CNTNI; PDZRNA; NELL2; SFRS2IP
129212 R-band 16 375 3.098[2.15-4.51 3.38326  |GLIPRI; PHLDAL; LOC100289208; E2F7; NAV3; SYT1
|12924.13 FRAL2D -band 25 20 .32(2.76-3.54] 1314521 | DASI; 0AS3; DTX1; LOC100128447; TPCNI
[12q24.22 -band Good 9 5556 | 287(222-3.13] | 0.664BB7 |NCRNAOO173; RNFTZ; HRK; TESC; NOS1
(1202433 5-band 18 227 | 295252443 | 2 LOC283454; WSB2; HSPBE; CCDC60
1391213 -band 12 3333 .98(2.76-3.93] 396018 | FAMI234; ATPBAZ; SHISAZ: WASF3
13g13.3 G-band Bad 21 23,81 3.17[2.4-3.5] 2694317 |NBEA: MAB2ILI: DCLKI; SOHLHZ: TRPCA
FLI3G632; OSGEF; NP; RNASES; ANG; RNASES; RNASEL; RNASES; RNASEZ; NDRGZ; FLIT0357; SUPT1EH;
|14g11.2 R-band 93 18 19,35 2.88[2.19-3.79] | 4.414596 ?‘l_-Ll.Z. Chorf142; TRAG; CDH24; SLCTAS; DHRS2
14q22. -band Good 22 7 3182 | 2.78[2.234.37] 1.952049 |PYGL FRMDG; GNG2; NID2; PTGDR; PTGERZ; FERMT2
|14923. -band Bad 13 4 30,77 .98[1.86—‘& 2.157564 [HIF1A: FLI43380; SGPP1; SYNE2
|14a23. -band 22 5 22,73 .72(2.27-: iﬂ_ 2.837082 [C1. 0; GPX2; RAB1S; LOCE45431; PLEK2
PLD4; PACS2; MTAL; CRIP1; IGHGL; IGHE; IGH@; IGHD; IGHM; FAM30A; KIAADL25; IGHAL; LOCI00132341;
14g32.33 R-band 3 17 32,08 3.7[2.48-6.28] 186B146 |MGHV3I-23; LOCI00293211; C1200f32; LOCI0I2S
159151 R-band Bad 1 1n 18.03 .74[2.35-4.16] | 2.099347 |GPRI75: EIF2AK4; BUB1E; CASCS; SPINTI; CHACI: OIPS; LTK; MGA; SPTBNS; EHD4
159213 G-band Bad 8 5 17.86 92[2.65-553] | 3786625 |WDR7Z; UNCI3C, TEXS; TCF12; LOC283663
15q22. -band Bad 23 26,09 82(2.31-3.63] | 4.048262 |CCNB2; GCNT3: RORA: VPSI3C, TLNZ: RPS27L
15925, -band 27 18,52 | 3.64[2.46-4.41] | 1.110884 |CPEBI HOMERZ: TMESFI; SHIGL3: ADAMTSL3
15g26. -band 25 20 .08[2.38- EL 3.669952 |ARRDCA; SYNM: ADAMTS17; LASS3; TM2D3
16p13.11 [FRA1EA -band Bad 14 28,57 .99(2.51-3.44] 1174589 |PDXDCI; NTANI; MYH11; ABCCE
16p13.13 -band 5 4 16 48[2.16-3.21] | 0990948 [CNTA; SOCS1; C16o0rf75; GSPTI
16q12. -band Bad 26 3462 | 2.91(2.04-3.79] 3.60291 |CHDS; RBL2; CRNDE; LPCAT2; CAPNS2; GNACL; AMFR; MT1E; MT1F
16q24, -band 29 063 | 2 .39(2. ﬂL_ JO76B6 |ADADZ; COTLI; GINS2; CISOET_N:C'OX#JI; IRF8
18p11.21 band 22 27.27 852 .59] 529521 |GNAL: MPPEL; IMPAZ; TUBBS; SPIRE]; Cl8orfl
18p11.22 G-band 1 31,25 2.64[2.4-2.71] .364579  |KIAADB02; ANKRDIZ; RAB31; TXNDCZ: FAM3SE
18p1132 R-band Bad 1 27,78 25[2.37-2.73] (180424 | TYMS; LOC3BB456; NDCBO, SMCHDI; EMILINZ
[18g12.1 G-band 2 28 2.79[2.38-3.24] | 6542324 |CDH2; DSGZ; ANF125: FAMSSA: KLHL14: NOL4: DTNA
|18q21.2 G-band 15 4 26,67 262(2.23-3.78] | 4188642 |MEX3IC: DCC RAB27B; TCFA
ZNFA15; ZNF331; MYADM; CACNGS; TMC4; LILRAB; LILRB2; LILRA3; LAIRT; LAIR2; LILRAZ; LILRBI; LILRAL;
15g13.42 R-band 96 13 19,79 2.87| 2.35-4.15! 2.184194 [LILRB4; KIRIDL2; KIRZDS51; NLRPT; NLRPZ; BRSK1
20p11.21 R-band Bad 34 6 17,65 2.85(2.38-4.64] 2328337 |CDB3; CST4; TMEMS08; C5T7; PYGB; GINSI
20g11.21 R-band 45 3 17,78 2.61[2.2-3.07] 1728102 |DEFB124; ID1; TPX2; C200rf57; HCK; LOC2B4805; AP11-45G10.8
20q13.2 G-band Bad 17 4 23,53 3.22(251-4.37] | 4340951 |NFATCZ; ATP3A; DOKS; AURKA
20g13.32 G-band Bad 21 4 19,05 3.18[2.91-4.47] 1062129 [LOCI49773; GNAS; TUBBL; PHACTRI
219213 -band 24 4 16,67 3.83[3.3-5.25]) | 1450473 |NCANADOISS: MIRISSHG: JAM2; ADAMTST
-band Good 44 18,18 2.79| 2.05-3.24! |
-band 18 33,33 4.72[3.2-7.25) | G
-band 24 20,83 3.57(2.29-4.92| | ]
-band Bad 29 17.24 3.11[2.38-397| 658694 |NUDTII; MAGEDY, XAGELA; S5X2; XAGE3
LOCA0I588; CHST7; TIMPI; CFP; S5X1; S5K3; 55X4; PCSKIN; OTUDS; GAGE12F; GAGEL2C; GAGEL; GAGE3;
R-band Bad 75 14 18,67 3.31[2.27-5.05] | 3.047125
i-band 15 33,33 2.B4[2.2-5.13 1543805 ; XIST: NCRNADO182; SLCI16A2
|-F-RAKC -band Good 38 1842 2.93(2.31-3.82] 2433912 | TSPANSG: XKRX; ARMCKI; TCEALZ; TMSBI5A; GPRASP1, BEX1
| -band 25 0 2.9(2.38-3.8] 1.74605 [RNF128; NUPSZCL: FRMPD3; COLAG; COL4AS
| ~band Bad 24 16,67 4.15|3.02.4I.81| 0.976933 |HTR2C; IL13RAZ; LRCHZ; PLS3

Online Supplementary Table S7. Chromosome (sub)bands
with more than ten spike genes. The 149 (sub)bands with a
significantly increased frequency of spike genes were identi-
fied using a %2 test and multiple testing corrections. Data are
for the 15 chromosome (sub)bands with at least ten spike
genes.

Chromosome
(sub)bands

Number of Total number
spike genes of genes

%of spike
genes

19q13.42

q36.1

1p36.12

6p22.2




Online Supplementary Table S8. The maximally selected rank statistic (MaxStat) and multiple testing correction were used to evaluate the prognos-
tic value of spike (sub)bands in the HM cohort. The proportion of patients with a spike band expression above the cutoff determined by MaxStat
algorithm is given as % of patients with high spike (sub)band expression. * indicates the 53 sub(bands) used to build an optimum spike band score
(see Figure 6).

% of spike
genes among % of patients with
Spike (sub) Spike genes located Pronostic  high spike (sub)
band __genes (n) in the cytoband value __band expressic : __List of spike gene:

18p11.32" 2778 AE Bad 11.7 TYMS; LOC388456; NDC8O: SMCHD1; EMHJM
16.67 345 HTR2C; u_rmz . PLS
18.18 . 24. CDCA42BPA: Clorfss HIST3
NFATC2: ATP9A: DOKS: AURKA
CCNB2; GCNT3; RORA: VPS13C: : RPS27L
SCD: SEC31B; PAX2; FAM178A; SEMA4G
3q23° : RBP1; CLSTN2 XRN1; PCOLCE2; SR140
16p13.11* 8 57 __ ; PDXDC1; NTANT, MYH11; ABCCB _
2p25.1* T p toz AT2: RRM2: ROCK2: GREB1

5q13.2* Z 9E-03 T CCNB1: ccncts: LOC653188: MAP1B; TMEM171; RGNEF
20q13.32 ¥ L ) L19m- G' TUBB1: PHACTR3

11p15.3* : : 3ax 3 cm.mu USP47. MICAL2; TEAD1

2q24.3* 3 ' ! g FIGN: GR814 COBU.T sc~  GALNT3; STK35: LASS6

14q23.2* ), . ! HIF‘M: Fumg@. sspm,

LOC«"S&B CHSTT7; H’MP‘! CHP'SSX'I SS‘XS SSX4; PCSKIN;
o GAGE‘ 12C; GAGE1; GAGE3; PAGE1

CNR1; mrr ABRR1; MDN1: BACH2

CMAH; SLC!?M.‘ E. HIST1H4C: HIST1H2BC; HIST1H2AD;
HIST1H2BG; HIST1 : HIST1H4H; BTN1A1

LOCSJM?I.’. JI.B. MIM GPMMB. IGF2BP3; DFNAS: OSBPL3;
CYCS

PYGL FRMDS6: GNGZ MDZ.PTGDR PTGER FERMT?

SPP‘!ABGG HERC mr

LST1; HLA-DRA: HLA-DOA; HLA-DRB4 _
LAPTMS, SOC3; SERINC2; BAI2
TGFBR3; FNBP1L; BCARY: GOLM

RET‘R!SGEFIA. LOC439911‘ CXGHZ. RASSF‘ C100rf10;
LOC338579

0q11.21"

ANKRDS?. LIMS3; BUBY; BCL2L 11: MERTK: CHCHDS: SLG20A1;
IL1B; LOC100130100

1¢ 88 RERERIR ERfQ fREd



Online Supplementary Table S9. List of the 344 spike genes associated with the 55 prognostic spike (sub)bands.

Plasma Membrane

06172_ar  |IL13RAZ interlewkin 13 recoptor, alpha 2 Plasma
| 4D, cAMP-specific 3 arofylline, L 860298, cllomilast, milrinone,
PDEAD Drosophila) Cytoplasm imaole, L-§26,141, roflumilast, tolbutamide, i ine, caffeine

B XRPIBE1, ABT-751, l'r!hlln. MST- 99? AL 108, ECMS, NP
2358, milatasel, TPl 287, TTI-237, BMS-275183, docetaxel,
chitaxel, podophyllotasin, colchicine

Cytoplasm

Nucleus
Nutleus
Cytoplasm

|GW 273629, omiega-N-methylargi
IL-1 trap, canakinumab

alfacon-1, PE alfa-2a, FNBL, IFNAZ, Ifa-2a/rib e

beta-1b
interferon gamma-1b

L¥231514

benathiazide, sulfacetamide, topiramate

Plasma Membrane enzyme

Masma Membrane G-protein coupled receptor
kinase

kinase

Plasma Membrane ion channel

Ipha subus

207307 _at _[HTR2C 5-hydrexytryptamis inj receptor 2C Plasma G-protein coupled receptor phine, ergotamine
212067 _s_at |CIR complement component 1, ¢ Extracellular Space

215771 x_at [RET ret proto-oncogens Plasma Membrane
205207 a1 |ILB interleukin 6 {interferan, beta 2 [Extraceliular Space
BAY 38-7271. delta-8- defta-9-
1560225 at |CNR1 cannabinoid receptor 1 (brain) Plasma Membrane rocannabinol
217264 _s_at [SCNN1A sodium channel, norvoliage-gated 1 alpha Plasma Membrane

217757 at  [a2M  lalpha-2-macroglobulin [Extracetiular
ATP-binding cassette, sub-family C {CFTR/MRP), member 6 Plasma

ATP-birding cassette, sub-family G (WHITE}, member 2 Plasma Membrane
amiloride binding protein 1 (amine oxidase [copper-containingl) |Extracellular Space
i ithetase long-chain family member 1 plasm
202203 _s_at |AMFR | ine motility factor recoptor Phsrnn
239196_m in repeat domain 22 Nuclous
227034 _at Nucleus
218694 _at i Kelinked 1 unknown
1553039_a_a
t ankyrin repeat and SOCS box-containing 10 Nucleus
219918 s at Nucleus
220237_at ATG3 autophagy related 3 homolog (5. cerevisiae) Cytoplasm
238811 at  |ATP11B ATPase, class VI, type 118 |Pasma Membrane
213587 s _at [ATPEVOED  |ATPase, H+ transporting VO subunit e2 ]Illﬂmnwn
212062 at  |ATPIA ATPase, class |I, type 9A Plasma Membrane

BACHZ

lincludes BTB and CNC gy 1, basic leucine zipper

EG:60468) _|factor 2 lﬂucleus
[204966_at_[BA12____Tbrain-specific angiogenesis inhibitor 2 Plasma Membrane

[209032_at [BCAR3 __[brwast cancer anti-estrogen resistance 3 Cytoplasm
EE:EE- BCL2-like 11 [apoptosis facilitator) Cytoplasm
[218332 st [BEX1  |beain enpressed, X-linked 1 Cytoplasm
[225990_at _|BOC Boc hamelog [mouse) other
[207395_at _ [BTN1AL butyrophilin, subfamily 1, member A1 Plasma Membrane other
budding wnmmw benzimidazoles 1 homalog (yeast) Nucleus kinase
203755 at_[8UB1E __Tbudding uninhibited by benzimidazales 1 homolog beta [yeast] _[Nucleus ]tlnase
209182_s_at [CI0ORF10 )mew open reading frame 10 other
71854601 |CIORFI15 |chromosome 1 open reading frame 115 other
2154590 _at  |C1ORFES chromasome 1 open reading frame 69 other
225904 _at chromasame 1 open reading frame 96 other
227424 x_at |C210RF119 21 open reading frame 119 other
220543 at  |[C210RFE2  |chromasome 21 open reading frame 62 other
227188 at  |[C210RFE3  chromosome 21 open reading frame 63 other
[209906_at  [C3AR1  |complement component 3a receptor 1 protein ¢ rfeceptor
219474_at_|CIORFS2 | 3 open reading frame 52 other
236915 at_ |CAORF47 chromasome 4 open reading frame 47 other
m calpain, small subunit 2 other

|CASCS  Jeancer susceptibility candidate other
ZW at_ |CCDCI2s coiled-coil damain ing 125 1 other
2132489 at  |CCDCT6 colled-coil domain containing 7 unknown other
(225242 s_at [CCOCB0  |covled-coll domain containing 80 Nucleus other
214710 s at [ccNBL  eyelinB1 [Nucleus other
203705 _at _|CCNB2 clin B2 Cytoplasm other
215049 x_at [CD163 C0163 molecule Plasma Membrane

CD163L1
lincludes
CDN63 molecule-like 1

CD1a molecule
|c0200 molecule
C027 molecule

209795 _at  |CDE9 ICDGB molecule

202878 _s_at |C093 (C093 molecule

221555 x_at |CDC148 COC14 cell division cycle 14 homolog B (5. cerevisiae] [Nueleus tase
214454 a1 |COCAZBPA  |CDCA2 binding protein kinase alpha (DMPK-like] Cytoplasm kinase
223307_at  |CDCA3 cell division cyche associated 3 |Cytoplasm other

other
other
ather
transporter
other
other
other
other
7 fenyre
wcza protisin kinase regulatory subunit 18 Cytoplasm [kinase
209732_at_|CLEC2B C-type lectin domain family 2, member B [Flasma Membrane Jother
CLECZD
lincludes
233500_x_at |[EG:29121) _ |C-type lectin domain family 2, member D Plasma receptor
219947 _at  |CLECAA C-type lectin domain family 4, member A ﬁasma Membrane transmembrane receptor
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230609 _at  [CLINT1 [ctathrin Inlem:totl
219414 _at  [CLSTNZ

Cytoplasm
Plasma Membrane

other
transparter

229800 [0CLK1 |

138787_at_|DENNDIE

226980 at_[DEPDCIB
[oFnAs ]

hate-N acid hydrexyl:

220604_at  |CMAH o) ) d Cytoplasm enzyme
213050 _at  |COBL |:u!d0n'b|w homolog [mouse] other
211032 at  |COBLLL COBL-like 1 unknown other
205624 at_ [CPA3 |nmlﬂldm A3 [mast cell} 1£ma(.eﬂular Space @ ase
206994 at  |CST4 cystatin § | Space other
210140 _at _|CST7 cystatin F (leukocystatin| |Extraceiiular Space other
209687 at  |CxCL12 chemokine {C-X-C motif} ligand 12 [stromal cell-derived factor 1] |Extracellular Space cytokine

(CYCS

lincludes
244546 ot |EG:54205 ¢, somatic Cytoplasm enzyme

cytochrome P450, family 26, subfamily A, polypeptide 1 Cytoplasm enzyme

Plasrna Membrane enzyme
factor 2 alpha kinase 4 kinase
[Extraceliular Spaco other
| de pyrophosp efp 2 [Plasma enzyme
I_ﬂn |Plasma other
Family with sequence similarity 126, member A |Cytoptasm other

178, member A

unknown

y. member 6)

Fc receptor-like 1

Fe receptor-like 2

Fe receptor-like 3

lurmln binding protein 1-like

FERM domain containing &

GAGEL2I

239930_at Cytoplasm
UD#-N-acetyl-alpha-D-galactosamine:polypeptide N-
203397 s_at Cytoplasm
1554079 _at |GALNTLA acetyigalactosamil ase-like 4 Cytoplasm
235310 at _ [GCET2 |Eminal center expressed transeript 2 unknown
236140 _at  |GCLM glutamate-cysteine ligase, modifier subunit CEODH!M
i Plasma Membrane enzyme
Cytoplasm ather
other
other
@
other
GIMAPE GTPase, IMAP family member 8 other
206102 at  |GINS1 GINS complex subunit 1 (Psf1 homolog) other
[guanine nuclenlnie hindlng protein (G protein), alpha activating
enzyme
GHAS complex Io:us enzyme
guanine nucleotide binding protein (G protein), beta polypeptide
4 Plasma Membrane e
guanine nucleatide binding p Plasma Membrane ensyme
G patch domain other

Elycoprotein (transmembrane) nmb

hypoxia inducible factor 1, alpha subunit {basic helix-loop-helix
transcription factor)

histone cluster 1, H2ad

histone cluster 1, Hiae

histone cluster 1, H2be

histone cluster 1, H.ZE&

histone cluster 1, Hdc

[214290 2 at |
231582 at

213831 at

26?5? at

majnrlimmnallhﬂlycomplm cass I, OR alpha | feceptor
major histocompatibility complex, class 1, DR beta 4 Plasma Membrane transmembrane receptor
Nutleus transeription regulatar
Cytoplasm other
Nuclous transcription regulator
Cytoplasm other
unknown other
icwoolasm other
IGF2BP3 ||nw|m like growth factor 2 mRNA binding protein 3 |Cytoptasm | regulator
IPO11 partin 11 Kucleus transporter
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[Cytoptasm other
unknown other
[Niscleus other
[Plasrna 1 plor
|Masma Membrane |transmembrane receptor
201720_s_at |Plasma Membrane other
212446 s_at Nucleus transcription Lator
223800_3_at 3 other
235174 s_at other
other
other
other
other
other
other
other
unknown other
Cytoplasm enzyme
Iou:nw-rl:h repeats and calponin homology (CH) domain
227688 at  |LRCH2 unkno: other
Plasrna Membeane other
[MAB21L1 mah -21- hh‘l [C. elegans) other
MAGED4B  |melanoma antigen family DAB unknown other
Plasma Membrane transporter
S other
Cytoplasm other
221047 _s_at |MARK1 MAR microtubule affinity-regulating kinase 1 Cytoplasm kinase
208210_at  |MAS] MAS] ancogene Plasma | G-protein coupled receptor
226726_at  |MBOAT2 bound O-acyltransferase domain containing 2 Mhl.‘!
MONL
1569484 _s_a [lincludes
t MDN1, midasin homalog (yeast) Nuscleus other
211913 s at |MERTK c-mer proto-oncogene tyrosine kinase Plasma Membrane kinase
MGA IM gene assoclated Nucleus transcription lator
bl iated calponin and LIM domain
ing Cytoplasm other
|multimerk Extracelular Space other
i i i Hucleus other
Cutoplasm other
212859 x_at |MTI1E onein 1E Cytoplasm other
Cytoplasm other
otubulasin refated protein 11 unknawn other
-yl myeloblastosis viral oncogene homolog (avian) Nucleus transcription regulator
201497_x_at [MYH11 rryosin, heavy chain 11, smoath muscle Cytoplasm other
201798 _s_at [MYOF |myaferlin Nucleus other
NBEA
{includes
226439 s at i h |Cytoplasm other
237531 _at _[NCRNADD173 |non-protein coding RNA 173 unknown I&m
204162 at  |NDCBO Ji « Nucleus other
Crtophasm jother
226991 at  |NFATC2 dependent 2 Nicleus | ion regulator
Extracellular Space other
(230188 at  [NIPALA  |WIPA-like domain containing 4 unknown other
Nucleus ligand-dependent nuclear receptor
|Nucleus |enzyme
phosphatase
other
ather
OTL domain containing 5 other
206897 _at  [PAGEL @ an family, member 1 || e associated unknown other
206229 _x_at |Paxz paired box 2 Nucleus ion regulator
[PCOLCE2
lincludes
219295 < at [EG:26577) llagen C-end tidase enhancer 2 [Extracellular Space other
218952 at  |PCSKIN P isinkexin type 1 inhibitor Space other
205621 _s_at |POUM3 PDZ and LIM domain 3 Cytaplasm other
1560014 _5_a
t POXDCL ridoxal-dey deca se domain containing 1 unknown other
236009_at__|PERP PERF, TP53 apoptosis effector Jl’hsma other
Nucleus other
Cytoplasm other
Plasrna Membrane other
Cytoplasm enzyme
Cytoplasm other
I Plasma enzyme
218901 at  |PLSCR4 phospholipid scramblase 4 Plasma enzyme
POM121L12
lincludes
1556201 at |EG:285877) [POM121 membrane glycoprotein-like 12 {rat) unknown other
233254 _x_at |PTEN phosphatase and tensin homolog Cytoplasm phosphatase
215894 at _ |PTGDR prostaglandin D2 receptor (0F) Plasma Membrane G-protein coupled receptor
207238 _«_at |PTPAC protein tyrosine phosphatase, receples type, C Plasrma Membrane phosphatase
2014815 ot [pYGB__ s Blycogen; brain ' enyme
[202990_at  [PYGL nhosnhorvlise, Elycogen, liver enzyme
[230563_at  |RASGEF1A  |RasGEF domain family, member 1A other
226436_at  |RASSF4  |Ras association [RaIGDS/AF-6] domain family member 4 other
212332_at_|RBL2 retinoblastomalike 2 (p130) other
203423 at  [RBP1 retinol binding protein 1, cellular Extracelhlar Space transgorter
1554003 _at_|RGNEF___|Rho-guanine nucleatide exchange factor unknown other
|223169 s at [RHOU____|ras hamolog gene family, member U Cytoplasm enryme
221908_at__|RNFT2____ |ring finger pratein, brane 2 | other
211849 s at [RNGTT _ |ANA guanylyltransferase and 5'-phosphatase [Mucleus phosphatase
202762 _at _|ROCK2 ___ |Rho-assoclated, colled-coil containing protein kinase 2 Cytoplasm kinase
210426 _x_at [RORA RAR-related orphan receptor & Nusclews ligand-dep nuclear receptor
RPS2TL
lincludes
238935 at  |EG:51065)  |ribosomal protein 527-tke unknown other
[204642_at _|S1PR1 sphingasine-1-phasphate receptar 1 ]Plasmn ]leeln coupled receptor
|200832_s_at [SCOD stearoyl-CoA desaturase (delta-9-desaturase] Cytoplasm |enzyme
[202898_at  [sDC3 syndecan 3 [Plasma Membrane [other
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of B [5. cerevisiae) ]untnuwn other
i Cytoplasm transgorter
sema domain, immunoglobulin dormain (Ig), transmembrane
domain (TM] and shart domain, | hotin} 4G |Pasma other
serine incorporatar 2 Plasma Membrane transporter
Plasma Membrane transmembrane receptor
Nucleus other
Cytoplasm [phosphatase
salute carrier family 17 {sodiurm phosphate], member 4 Plasma [transparter
salute carrier family 20 (phosphate transporter], member 1 transporter
transporter
other
other
other
tr: e
jen:\me
other
other
transcription tor
ather
okine
B erythrocyth Plasra Membrane other
236696 _at  |SR140 U2 SR140 protein Nucleus other
2065365 x_at |s5%1 synovial sarcoma, X break 1 Nucleus ption regulator
synavial sarcoma, X breakpoint 2 transcripthon regulator
207666_x_at |S533 ovial sarcoma, X breakpoint 3 unknawn other
synovial sarcoma, X breakpoint 4 other
kinase
other
sushi damain ing | other
E spectrin repeat containing, nuclear envelope 2 JNud!us other
1555009_a_a
t aptojanin 2 s
ptotagmin-like 3 Cytoplasm
1552542 5 a
t TAGAP T-cell activation RhoGTPase activating protein unknown
211276 st |TCEAL2 transcription ion factor A (S11)-like 2 unknown
i factor 12 Niaclews

TEA domain family member 1 {SV40 transcriptional enhancer

pharma mvagonnnﬂ

T-cell immunoglobulin and mucin domain

238063 _at

240770_at

218345 _at

220532 s _at

219310_at

Cytoplasm

203147 s at

Nucleus
Cytaplasm

;g:llg at - TRPCA xmam'nmn!
5.3 ma Membrane
239742 at Cytoplasm

5'-3' exoribonuclease 1

hypothetical LOC100292701

208235 _x_at [GAGELZF G antigen 12F

Mlh!ll&ﬂ LOC541472

hypothetical gene supported by NM_154304

| e e e

217378_x_at |00 similar to hCG26659




Online Supplementary Table S10. Cox univariate and multivariate analy-
sis of overall survival in the HM and UAMS-TT2 patients’ cohorts. The
prognostic factors were tested as single variables or multiple variables
using a Cox-model. P values and the hazard ratios (HR) are shown. NS:
not significant at a 5% threshold; GPI: gene expression based prolifera-
tion index; ISS: International Staging System; HRS: high-risk score; IFM:
Intergroupe Francophone du Myelome; NA: not available.

Univariate Cox analysis - Overall survival

HM UAMS-TT2
HR P HR P

BS 22 4.80E-15 25 2.00E-06
HRS 24 1.40E-02 4.7 4.80E-13
IFM score 25 1.90E-02 18 4.00E-03
GPI 26 1.60E-04 1.8 2.20E-04
Spike MMSET 33 4.70E-04 22 3.20E-04
del17p 3.44 2.00E-02 2.46 3.70E-04
ISS 2 9.70E-04
f2M 1.1 4.20E-05 NA

b 047 1.40E-02

Multivariate Cox analysis - Overall survival

HM UAMS-TT2
HR P HR P

|sBs 22 1.30E-14 16 4.10E-02
HRS 1 NS 3.6 2.10E-07
SBS 22 1.30E-14 23 9.70E-05
|IFM score 1.5 NS 1.3 NS
|sBs 21 1.60E-13 2.1 5.90E-04
GPI 1.1 6.50E-01 14 NS
SBS 23 1.90E-14 2.2 6.70E-05
Spike MMSET 0.89 NS 1.7 1.50E-02
[;sas 274 2.20E-13 235 1.20E-05

el17p 42 1.20E-02 213 3.00E-03
|SBS 20 1.40E-13
1SS 1.3 NS
SBS 21 3.60E-14
pam 1 NS =
|SBS 22 2.80E-14
Alb 0.9 NS

Multivariate Cox analysis - Overall survival

HM LR-TT2
HR P HR P
SBS 25673 3.7E-10 1.126 NS
del17p 3.701 0.039 2431 0.002
1SS 1.219 NS NA
HRS 1.125 NS 3.19 0.000005
IFM score 1.09 NS 0.903 NS
Spike MMSET 0.946 NS 2.057 0.005
GPI 0.921 NS 1.203 NS




Online Supplementary Table S11. Clinical characteristics of patients in the two groups defined by spike (sub)band score. The 206
previously untreated patients of the HM cohort were treated at the university hospitals of Heidelberg and Montpellier. Patients were
separated into two groups: low-risk (SBS<-104.3) and high-risk (SBS>-104.3) SBS groups. Data are the percentages of patients
within these two groups with the indicated clinical or biological parameters. When the percentages were different with a * test
(P<0.05), data are shown in bold.

Spike (sub)band score groups
SBS =-103.8 SBS >-103.8
(n=157) (n=49)

Categories % of patients in each group

Age >= 65 yr 15% 3%

IgA subtype 21% 27%

Kappa light chain 63% 67%

Lambda light chain 34% 33%

Non-secreting 3% 0%

B2M<= 3.5 mg/ml 68% 48%

B2M> 5.5 mg/ml 12% 27%

LDH=>= 240 |U/liter 21% 31%

Albumin < 35 glliter 28% 48%

Hemoglobin< 10 g/dl 24% 45%

C-reactive protein >= 5 mgl/liter 1% 51%

Bone lesions

0: normal bone structure 24% 17%

1: osteopenie / osteoporosis 30% 33%

2: osteolyse [1-3] 7% 8%

3: major structural damage [>3] 39% 42%

(n=157) (n = 49)

|Staging I 1} 1] | 1} n
|Sa|mcr‘| and durie 13% 17% 70% 4% 10% 86%
|ISS 54% 33% 13% 27% 46% 27%




