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Supplementary appendix 1. Full list of SNPs & genes that were examined.
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Supplementary appendix 2. Adjusted! odds ratio (and 95%Cl) for CLL by SNPs and ab_EBV positivity, restricted by Rai stages.

ALL COUNTRIES SPAIN & GERMANY (GRADE RAI <= 2) SPAIN & GERMANY (GRADE RAI <= 1)
Gene
(SNPs) - Cases - controls Cases - controls Cases - controls
Ab_EBV  model and Number (%) Number (%) Number (%)
status 2 genotype (N= 240/513) OR' (95% Cl) (N= 93/430) OR! (95% CI) (N= 79/430) OR! (95% CI)
MMP9 (rs8113877) — recessive
Neg TT/TG 129 (54%) - 332 (65%) Ref 50 (54%) - 271 (63%) Ref 45 (56%) - 271 (63%) Ref
Neg GG 17 (7%) - 80 (16%)  0.54 (0.30 to 0.99) 7 (8%) - 67 (16%) 0.56 (0.24 to 1.30) 6 (8%) - 67 (16%) 053 (0.22t0 1.31)
Pos TT/TG 72 (30%) - 87 (17%)  2.16 (1.45t0 3.22) 28 (30%) - 78 (18%)  1.89 (1.10 to 3.24) 22 (28%) - 78 (18%) 1.62 (0.91 0 2.90)
Pos GG 22 (9%) - 11 (2%)  6.25(2.81t0 13.90) 8 (9%) - 11 (3%) 5.94 (2.12t0 16.61) 6 (8%) - 11 (3%) 4.78 (1.58 to 14.45)
P-valuexao or Hmo 0.08 /0.002 (A) 0.2/0.02 0.2/0.03
MMP9 (rs17576) — recessive
Neg AA/AG 131 (55%) - 351 (69%) Ref 50 (54%) - 287 (67%) Ref 44 (56%) - 287 (67%) Ref
Neg GG 14 (6%) - 62 (12%)  0.62 (0.32 to 1.19) 7 (8%) - 52 (12%) 0.72 (0.30 to 1.70) 7 (9%) - 52 (12%) 0.83 (0.35 to 1.96)
Pos AA/AG 77 (32%) - 94 (18%)  2.26 (1.53 to 3.34) 31(33%)-85(20%)  2.08 (1.23 to 3.50) 24 (30%) - 85 (20%) 1.80 (1.02 to 3.16)
Pos GG 16 (7%) - 6 (1%) 8.83 (3.22 10 24.17) 5 (5%) - 6 (1%) 6.54 (1.80 to 23.84) 4 (5%) - 6 (1%) 5.74 (147 t0 22.41)
P-valuexao or 1o 0.1/0.004 (A) 0.3/0.08 0.3/0.1
TP73 (rs3765701) - dominant
Neg AA 44 (18%) - 167 (33%) Ref 19 (20%) — 135 (31%) Ref 17 (22%) - 135 (31%) Ref
Neg AT/TT 102 (43%) - 245 (48%) 1.74 (1.13 10 2.67) 38 (41%) — 203 (47%)  1.48 (0.81 to 2.70) 34 (43%) — 203 (47%) 1.48 (0.79 0 2.77)
Pos AA 40 (17%) - 26 (5%)  6.68 (3.53 10 12.62) 18 (19%) - 21 (5%)  6.59 (2.90 to 14.96) 13 (16%) - 21 (5%) 5.18 (2.15 to 12.48)
Pos ATT 54 (22%) - 72 (14%)  3.09 (1.83 t0 5.21) 18 (19%) —69 (16%)  2.02 (0.98 to 4.15) 15 (19%) - 69 (16%) 1.83 (0.86 to 3.96)
P-valuexao or 1o 0.07 /0.005 (A) 0.08/0.01 0.1/0.03
TP73 (rs1885859) — dominant
Neg GG 46 (19%) - 174 (34%) Ref 21 (23%) - 139 (32%) Ref 18 (23%) — 139 (32%) Ref
Neg GC/CC 99 (41%) - 237 (46%) 1.72 (1.12t0 2.62) 36 (39%) - 198 (46%)  1.36 (0.76 to 2.46) 33 (42%) — 198 (46%) 143 (0.77 t0 2.67)
Pos GG 48 (20%) - 34 (7%)  6.13 (3.4210 10.99) 22 (24%) - 30 (7%)  5.19 (2.48 to 10.88) 18 (23%) - 30 (7%) 4.85 (2.22 t0 10.60)
Pos GC/CC 46 (19%) - 66 (13%)  2.75 (1.62 to 4.68) 14 (15%) - 61 (14%)  1.71(0.80 to 3.65) 10 (13%) - 61 (14%) 1.36 (0.59 to 3.18)
P-valueno or Hio 0.04 /0.003 (B) 0.07/0.02 0.06/0.01

OR: odds ratio, Cl: confidence interval, ref: reference. ': based on logistic regression adjusted for age, sex and country (if appropriate). 2 Neg and Pos: negative and positive to aberrant
antibodies against EBV respectively. 3. All interactions were tested for additive and multiplicative effects. Two tests of significance, Hao and Hwmo, were used to asset departure towards
multiplicative or additive interactions respectively. Based on these two derived P-values, interactions were defined as additive (A), multiplicative (M), both (B) or neither (N). Information on
clinical stage was available only in Spain and Germany with overall 39% (64/166) of missing Rai stage information.

1



Supplementary appendix 3. Odds' ratio (and 95%Cl) for CLL by SNPs and ab_EBV positivity using a matched analysis (age -/+ 2years, sex and centre).

ALL COUNTRIES SPAIN GERMANY
Gene (SNPs) Cases - controls Cases - controls Cases - controls
- model and Number (%) Number (%) Number (%)
Ab_EBV status 2  genotype (N= 208/208) OR'(95% CI) (N=71/71) OR' (95% Cl) (N=93/93) OR' (95% Cl)
MMP9 (rs8113877) — recessive
Neg TT/TG 109 (52%) - 137 (66%) Ref 41 (58%) - 42 (59%) Ref 45 (48%) - 67 (72%) Ref
Neg GG 12 (6%) - 31 (15%) 0.46 (0.22 to 0.95) 6 (8%) - 14 (20%) 0.36 (0.11t0 1.18) 2 (2%) - 9 (10%) 0.27 (0.05 to 1.41)
Pos TT/TG 65 (31%) - 35 (17%) 2.46 (1.49 to 4.07) 18 (25%) - 14 (20%) 1.33 (0.53 to 3.35) 32(34%)-13 (14%)  3.67(1.65t08.19)
Pos GG 22 (11%) - 5 (2%) 6.26 (2.24 to 17.49) 6 (8%) - 1(1%) 7.91(0.83 t0 75.4) 14 (15%) - 4 (4%) 4.77 (1.44 to 15.81)
P-valuexao or o 0.2/0.01 (A) 0.4/0.04 (A) 0.2/0.04 (A)
MMP?9 (rs17576) - recessive
Neg AA/AG 110 (53%) - 141 (68%) Ref 40 (56%) - 45 (63%) Ref 45 (48%) - 68 (73%) Ref
Neg GG 10 (5%) - 27 (13%) 0.46 (0.21 to 0.99) 6 (8%) - 11 (15%) 0.58 (0.20 to 1.68) 2 (2%) - 8 (9%) 0.33 (0.06 to 1.78)
Pos AA/AG 70 (34%) - 39 (19%) 2.41 (1.48 to 3.92) 19 (27%) - 15 (21%) 1.52 (0.63 t0 3.67) 35(38%)-16 (17%)  3.21(1.53106.74)
Pos GG 16 (8%) - 1 (0%) 24.32 (3.11 to 189.99) 5(7%) - 0 (0%) - 10 (11%) -1 (1%)  14.09 (1.69 to 117.38)
P-valuexao or imo 0.4 /0.007 (A) Not available 0.3/0.05 (A)
TP73 (rs3765701) — dominant
Neg AA 33 (16%) - 67 (32%) 16 (23%) - 16 (23%) Ref 11 (12%) - 36 (39%) Ref
Neg ATT 88 (42%) - 101 (49%) 1.69 (1.02 to 2.8) 31 (44%) - 40 (56%) 0.71(0.27 to 1.84) 36 (39%) - 40 (43%)  3.00(1.25t07.17)
Pos AA 37 (18%) - 9 (4%) 8.09 (3.48 to 18.79) 13 (18%) - 1 (1%) 10.84 (1.29 t0 90.92) 15 (16%) - 3 (3%) 19.96 (4.22 to 94.52)
Pos ATT 50 (24%) - 30 (14%) 3.47 (1.85t0 6.51) 11 (15%) - 14 (20%) 0.85 (0.27 to 2.71) 31(33%)-14 (15%)  6.82 (2.54 to 18.34)
P-valuenao or imo 0.1/0.02 (A) 0.4/0.1(N) 0.3/0.03 (A)
TP73 (rs1885859) — dominant
Neg GG 38 (18%) - 78 (38%) Ref 18 (25%) - 23 (32%) Ref 14 (15%) - 37 (40%) Ref
Neg GC/CC 82 (39%) - 90 (43%) 1.69 (1.02 t0 2.8) 29 (41%) - 33 (46%) 1.11(0.50 t0 2.43) 33(35%) -39 (42%)  2.14(0.94 to 4.86)
Pos GG 44 (21%) - 13 (6%) 8.09 (3.48 to 18.79) 15 (21%) - 5 (7%) 3.69 (1.09 to 12.54) 22 (24%) - 4 (4%) 14.49 (3.93 to 53.36)
Pos GC/CC 43 (21%) - 27 (13%) 3.47 (1.851t0 6.51) 9 (13%) - 10 (14%) 1.34 (0.40 to 4.55) 24 (26%) - 13 (14%)  4.50 (1.72 t0 11.80)
P-valueao or imo 0.1/0.01 (A) 0.3/0.3(N) 0.2/0.03 (A)

OR: odds ratio, Cl: confidence interval, NA: not available, ref: reference. *: based on conditional (age -/+ 2years, sex and centre) logistic regression. 2: Neg and Pos: negative and positive to aberrant antibody
response against EBV respectively. 3: All interactions were tested for additive and multiplicative effects. Two tests of significance, Hao and Hwo, were used to asset departure towards multiplicative or additive
interactions respectively. Based on these two derived P-values, interactions were defined as additive (A), multiplicative (M), both (B) or neither (N).
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Supplementary appendix 4. List of SNPs with Hao and/or Hwo rejected at the 10% level in

Spain and Germany separately.

P-values
Interaction
HAO0  HMO type Gene Chromosome rs Country Model
PHa0<=0.05 or PHmo<=0.05
0.1 0.02 additive TP73 1 rs3765701 SPAIN dominant
0.3 0.03 additive TP73 1 rs3765701 GERMANY dominant
0.07  0.005 additive TP73 1 rs3765701 OVERALL dominant
0.2 0.01 additive MMP9 20 rs8113877 SPAIN recessive
0.2 0.04 additive MMP9 20 rs8113877 GERMANY recessive
0.08 0.002 additive MMP9 20 rs8113877 OVERALL recessive
03 003 additive MMP9 20 rs17576 SPAIN recessive
0.3 0.05 additive MMP9 20 117576 GERMANY recessive
0.1  0.004 additive MMP9 20 rs17576 OVERALL recessive
PHa0<=0.1 or PHm<=0.1
0.1 0.06 additive TP73 1 rs1885859 SPAIN dominant
02 003 additive TP73 1 rs1885859 GERMANY dominant
0.04  0.003 both TP73 1 rs1885859 OVERALL dominant
0.1 0.1 both RAF1 3 rs5746223 GERMANY dominant
0.04 041 both RAF1 3 rs5746223 SPAIN dominant
0.003 0.008 both RAF1 3 rs5746223 OVERALL dominant
0.2 0.1 additive MAP3K7 6 rs1144159 SPAIN dominant
0.3 0.08 additive MAP3K7 6 rs1144159 GERMANY dominant
0.1 0.03 additive  MAP3K7 6 rs1144159 OVERALL dominant
02 004 additive CSDE1 1 rs1065634 SPAIN dominant
03 0.06 additive CSDE1 1 rs1065634 GERMANY dominant
0.5 0.08 additive CSDE1 1 rs1065634 OVERALL dominant
0.2 0.02 additive ERLIN1 10 rs17112705 SPAIN recessive
0.05 0.2  multiplicative  ERLIN1 10 rs17112705 GERMANY recessive
0.9 0.5 neither ERLIN1 10 rs17112705 OVERALL recessive
0.07 0.07 both MMP8 1 rs10750653 GERMANY recessive
02 004 additive MMP8 1 rs10750653 SPAIN recessive
0.5 0.7 Neither MMP8 11 rs10750653 OVERALL recessive
02 003 additive KRAS 12 rs7133640 GERMANY dominant
0.1 0.08 both KRAS 12 rs7133640 SPAIN dominant
0.9 0.5 neither KRAS 12 rs7133640 OVERALL dominant
0.1 0.3  multiplicative ~ TRAF1 9 rs10985085 SPAIN dominant
05 0.08 additive TRAF1 9 rs10985085 GERMANY dominant
0.6 0.8 neither TRAF1 9 rs10985085 OVERALL dominant
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Supplementary appendix 5. Association of aberrant Epstein Barr virus positivity and chronic lymphocytic leukaemia by MMP9 haplotype pairs.

Estimated Frequency (%) Estimated Frequency (%)  OR2 (95% Cl) in ab_EBV

Ab_EBV negative Ab_EBV positive positive compared to
MMP9 ab_EBV negative
Haplotype pairs' Overall Cases Controls Overall Cases Controls patients Wald test p
HAP2-HAP2 6 3 7 3 4 2 15.24 (1.03 to 225.42) 0.05
HAP2-HAP3 4 5 3 5 7 2 11.64 (1.23 to 110.10) 0.03
HAP2-HAP1 10 12 9 11 11 12 1.65 (0.52 to 5.22) 04
HAP3-HAP2 3 1 3 3 4 1 NA -
HAP3-HAP3 1 1 1 1 1 1 NA -
HAP3-HAP1 8 8 8 9 7 10 3.17(0.75 10 13.33) 0.1
HAP1-HAP2 14 14 14 14 12 17 2.33(0.85 10 6.38) 0.1
HAP1-HAP3 6 8 6 9 9 10 2.94 (0.56 to 15.43) 0.2
HAP1-HAP1 36 36 36 36 37 35 2.77 (1.48 t0 5.20) 0.002
One HAP2 | HAP3 42 45 41 49 44 55 1.98 (1.16 to 3.36) 0.01
Two HAP2 | HAP3 13 9 15 11 17 6 26.21 (5.4110127.12) 0.00005

Ab_EBV: aberrant antibody response against EBV, NA: Not applicable, OR: odds ratio, Cl: confidence interval.

': Haplotypes with a frequency less than 5% were removed. HAP1 = TAGCG (overall frequency=59%); HAP2 = GGACG (22%); HAP3 = GGGCA (13%) based on rs8113877 (T/G), rs17576
(A/G), rs3787268 (G/A), rs2250889 (C/G), rs3918270 (G/A) respectively

2 Adjusted for age, sex and country.
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Supplementary appendix 8. Adjusted odds ratio! (and 95% Cl) for ab_EBV positivity by
controls and stage of CLL using German and Spanish data.

Number OR'(95% ClI)
Ab_EBV
Neg/ Pos
Controls (N=430) 339/91 Ref
CLL (N=166) of whom
102 with stage
information) >
Rai 0 43/20 1.77 (0.98-3.18)
Rai 1 or 2 14/16 4.65(2.13-10.17)
Rai 3 or 4 4/5 5.75 (1.47-22.46)
P-trend < 0.00001

Ref: Reference, N: number, Neg and Pos: negative and positive to aberrant antibodies against
EBV respectively (ab_EBV), CLL: chronic lymphocytic leukaemia, OR: odds ratio, Cl: confidence
interval. ': based on logistic regression adjusted for age, sex and centre. P-value for interaction
between age and CLL stage was 0.16. 2: Rai stage was missing for 6% (4/72) of CLL Spanish
patients and 64% (60/94) of CLL German patients.
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Supplementary appendix 9. Adjusted! odds ratio (95% CI) for chronic lymphocytic

leukemia in relation to the four SNPs interacting with ab_EBV positivity.

Frequency OR' (95% ClI)
Controls (%) / Cases (%) Recessive model Co-dominant model
MMP9-rs8113877
TT 188 (37%) / 86 (36%) TT vs TG+GG Ref
TG | 231(45%) /115 (48%) 1.01 (0.72 to 1.42) 1.02 (0.72 to 1.47)
GG 91 (18%) / 39 (16%) 0.98 (0.60 to 1.58)
Per G allele 1.00 (0.79 to 1.25)
P-value P=0.9 P-trend=1.0
MMP9-rs17576
AA | 216 (42%) / 103 (43%) AA vs AG+GG Ref
AG | 229 (45%) /105 (44%) 0.91 (0.65 to 1.26) 0.89 (0.63 to 1.26)
GG 68 (13%) / 30 (13%) 0.97 (0.58 t0 1.63)
Per G allele 0.96 (0.7510 1.22)
P-value P=0.6 P-trend= 0.7
TP73-rs3765701
AA 193 (38%) / 84 (35%) AA vs AT+TT Ref
AT | 242 (47%) /121 (50%) 1.19 (0.85 t0 1.67) 1.20 (0.84 t0 1.72)
1T 75 (15%) 1 35 (15%) 1.15(0.70 to 1.91)
Per T allele 1.10 (0.87 to 1.40)
P-value P=0.3 P-trend = 0.4
TP73-rs1885859
GG 208 (41%) / 94 (39%) GG vs GC+CC Ref
GC | 237 (46%) /121 (51%) 1.10 (0.79 to 1.53) 1.16 (0.82 to 1.64)
CC 66 (13%) / 24 (10%) 0.87 (0.50 to 1.51)
Per C allele 1.00 (0.78 to 1.28)
P-value P=0.6 P-trend = 1.0

Ab_EBV: aberrant antibody response against EBV, NA: Not applicable, OR: odds ratio, CI: confidence interval.
': Adjusted for age, sex and country.




	031161.Casabonne suppl
	Casabonne Supplementary_material



