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Table 2.3. Regression analysis in European samples for all SNPs in selected subtypes 

                                  Controls        DLBCL       FL             MZ/MALT   
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value 

RAD50_IVS4(+19)G/A                     
G/G 384 100 1 0.896 107 1 0.474 43 1 - 
G/A 187 53 1.05 (0.72 - 1.54) 0.799 55 1.08 (0.74 - 1.58) 0.677 19 1.01 (0.57 - 1.80) 0.975 
A/A 27 7 0.96 (0.40 - 2.30) 0.935 10 1.31 (0.61 - 2.81) 0.492 3 - - 

G/A & A/A 214             22 1.01 (0.58 - 1.76) 0.967 
RAD50_IVS7(-38)C/T                     

C/C 568 153 1 - 166 1 - 58 1 - 
C/T 34 9 1.01 (0.47 - 2.17) 0.983 6 0.63 (0.26 - 1.53) 0.304 8 3.02 (1.28 - 7.14) 0.012 
T/T 1 0 - - 1 - - 1 - - 

C/T & T/T 35 9 0.97 (0.45 - 2.08) 0.941 7 0.71 (0.31 - 1.64) 0.422  9 3.39 (1.48 - 7.75) 0.004 
RAD50_IVS22(+24)A/G                     

A/A 546 137 1 - 150 1 - 59 1 - 
A/G 54 25 1.77 (1.05 - 2.96) 0.031 24 1.61 (0.96 - 2.71) 0.073 7 1.30 (0.55 - 3.04) 0.550 
G/G 1 1 - - 0 - - 0 - - 

A/G & G/G  55 26 1.81 (1.09 - 3.01) 0.022 24 1.59 (0.94 - 2.67) 0.081 7 1.29 (0.55 - 3.02) 0.560 
RAD50_IVS22(+62)A/G                     

A/A 601 161 - - 174 - - 67 - - 
A/G 2 2 - - 0 - - 0 - - 
G/G 0 0 - - 0 - - 0 - - 

NBS1_5(-905)T/C                     
T/T 266 76 1 0.465 87 1 0.847 28 1 0.816 
T/C 267 72 0.95 (0.66 - 1.37) 0.769 63 0.75 (0.51 - 1.08) 0.119 43 1.12 (0.65 - 1.93) 0.678 
C/C 64 14 0.77 (0.41 - 1.46) 0.423 24 1.20 (0.70 - 2.06) 0.498 7 1.02 (0.42 - 2.48) 0.964 
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                                  Controls        DLBCL       FL              MZ/MALT   
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value 

NBS1_5UTR_(-
352)_del(AGTA)                     

AGTA/AGTA 524 138 1 - 137 1 - 60 1 - 
AGTA/- 58 16 1.06 (0.59 - 1.92) 0.839 18 1.08 (0.61 - 1.92) 0.785 2 0.30 (0.07 - 1.29) 0.105 

-/- 2 0 - - 3 - - 0 - - 
AGTA/- & -/- 60 16 1.03 (0.57 - 1.85) 0.929 21 1.23 (0.71 - 2.11) 0.461 2 - - 

NBS1_IVS3(+208)G/A                     
G/G 241 66 1 0.672 84 1 0.466 26 1 0.818 
G/A 277 76 1.00 (0.68 - 1.45) 0.977 63 0.67 (0.46 - 0.97) 0.033 30 0.97 (0.56 - 1.71) 0.935 
A/A 78 19 0.86 (0.48 - 1.52) 0.596 27 1.04 (0.62 - 1.72) 0.892 10 1.14 (0.52 - 2.51) 0.744 

NBS1_3UTR(+273)G/A                     
G/G 268 78 1 0.256 90 1 0.509 26 1 0.807 
G/A 263 73 0.97 (0.68 - 1.40) 0.885 54 0.65 (0.44 - 0.95) 0.026 33 1.28 (0.74 - 2.23) 0.381 
A/A 63 11 0.60 (0.24 - 1.19) 0.142 24 1.12 (0.66 - 1.91) 0.669 6 0.89 (0.35 - 2.29) 0.813 

NBS1_X2_(102)_G/A                     
G/G 266 75 1 0.521 87 1 0.935 28 1 0.698 
G/A 272 72 0.95 (0.66 - 1.37) 0.782 62 0.72 (0.50 - 1.04) 0.082 33 1.15 (0.67 - 1.97) 0.615 
A/A 59 13 0.79 (0.41 - 1.53) 0.486 24 1.31 (0.76 - 2.25) 0.326 7 1.09 (0.45 - 2.67) 0.849 

NBS1_X5_(553)_G/C                     
G/G 255 76 1 0.306 84 1 0.786 28 1 0.938 
G/C 270 72 0.90 (0.62 - 1.30) 0.572 62 0.73 (0.50 - 1.06) 0.098 33 1.12 (0.65 - 1.92) 0.688 
C/C 57 12 0.70 (0.36 - 1.39) 0.310 22 1.22 (0.70 - 2.13) 0.486 6 0.92 (0.36 - 2.36) 0.857 

NBS1_X13_(2016)_A/G                     
A/A 247 74 1 0.204 83 1 0.634 27 1 0.897 
A/G 265 70 0.89 (0.61 - 1.30) 0.549 59 0.69 (0.47 - 1.01) 0.055 33 1.13 (0.65 - 1.95) 0.671 
G/G 55 10 0.61 (0.29 - 1.26) 0.180 21 1.20 (0.68 - 2.12) 0.537 6 0.94 (0.36 - 2.43) 0.902 
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                                Controls      DLBCL       FL              MZ/MALT   
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value 

MRE11_5(-1703)A/G                     
A/A 261 76 1 0.431 81 1 0.725 25 1 0.100 
A/G 267 60 0.91 (0.63 - 1.32) 0.629 69 0.84 (0.58 - 1.21) 0.341 29 1.20 (0.68 - 2.13) 0.527 
G/G 66 15 0.79 (0.42 - 1.47) 0.457 22 1.03 (0.59 - 1.78) 0.919 13 1.95 (0.93 - 4.10) 0.076 

MRE11_5(-1456)C/T                     
C/C 582 153 1 - 165 1 - 67 - - 
C/T 21 9 1.76 (0.78 - 3.96) 0.173 9 1.38 (0.61 - 3.09) 0.441 1 - - 
T/T 1 1 - - 0 - - 0 - - 

C/T & T/T 22 10 1.87 (0.86 - 4.08) 0.115 9 1.34 (0.60 - 2.99) 0.481 1  -   - 
MRE11_IVS2(+28)G/A                     

G/G 189 51 1 0.751 54 1 0.967 17 1 0.144 
G/A 277 81 1.07 (0.72 - 1.59) 0.753 85 1.10 (0.75 - 1.63) 0.623 32 1.42 (0.75 - 2.66) 0.279 
A/A 124 30 0.90 (0.54 - 1.49) 0.675 34 0.99 (0.61 - 1.61) 0.959 18 1.69 (0.83 - 3.46) 0.150 

MRE11_IVS9(-60)A/T                     
T/T 270 82 1 0.419 77 1 0.866 27 1 0.625 
T/A 255 61 0.75 (0.51 - 1.09) 0.130 79 1.15 (0.80 - 1.66) 0.453 29 1.19 (0.68 - 2.11) 0.542 
A/A 70 20 0.96 (0.55 - 1.68) 0.877 17 0.82 (0.45 - 1.47) 0.498 9 1.14 (0.51 - 2.58) 0.752 

BLM_IVS7(+388)C/T                     
C/C 517 140 1 - 148 1 - 62 1 - 
C/T 78 22 1.04 (0.62 - 1.73) 0.891 24 1.03 (0.63 - 1.70) 0.908 6 0.62 (0.26 - 1.49) 0.284 
T/T 3 0 - - 1 - -- 0 - - 

C/T & T/T 81 22 1.01 (0.60 - 1.68) 0.978 25 1.03 (0.623- 1.68) 0.915 6 0.59 (0.25 - 1.43) 0.244 
BLM_IVS7(+798)ins(T)                     

T/T 528 145 1 - 156 1 - 62 1 - 
T/- 69 17 0.89 (0.51 - 1.57) 0.689 17 0.90 (0.51 - 1.58) 0.702 5 0.71 (0.27 - 1.84) 0.474 
-/- 4 0 - - 1 - - 0 - - 

T/- & -/- 73 17 0.84 (0.48 - 1.47) 0.534 18 0.90 (0.52 - 1.58) 0.722 5 0.67 (0.26 - 1.75) 0.418 
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                           Controls  DLBCL     FL      MZ/MALT   
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value 

BLM_IVS12(+7)T/C                     
T/T 316 88 1 0.944 88 1 0.696 33 1 0.609 
T/C 243 58 0.85 (0.58 - 1.23) 0.389 68 0.99 (0.69 - 1.43) 0.975 29 1.18 (0.69 - 2.02) 0.546 
C/C 45 15 1.23 (0.55 - 2.32) 0.533 16 1.21 (0.65 - 2.26) 0.554 5 1.12 (0.41 - 3.07) 0.823 

BLM_IVS21(-
60)_del(GAA)                     

GAA/GAA 237 61 1 0.968 74 1 0.727 37 1 0.026 
GAA/- 283 81 1.09 (0.75 - 1.60) 0.640 75 0.87 (0.60 - 1.26) 0.452 21 0.46(0.26 - 0.82) 0.008 

-/- 76 19 0.94 (0.53 - 1.69) 0.840 24 0.98 (0.58 - 1.68) 0.949 8 0.56 (0.24 - 1.27) 0.162 
 

OR = Odds Ratio, CI = Confidence Interval, DLBCL = Diffuse Large B-Cell Lymphoma, FL = Follicular Lymphoma, MZ/MALT = Marginal Zone 

lymphoma/Mucosa-Associated Lymphoma Tissue lymphoma. 

If less than 5 samples were in a category, the analysis is not valid and marked by "-".  Analyses were not done for subtypes that had fewer than 5 

heterozygotes and minor homozygotes combined.  Analysis is adjusted for adjusted for gender, ethnicity, age, and residence. 

p-value for test for trend is shown in italic type. 

p-values less than 0.05 are in bold. 

All results, including the results in Table 2.3, are in Appendices A.9a-d 
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*/L+%(!*/-%L(+1/F!'(F!"%.(F!"#!S+-*%<:2G!fONIV!B%(G+G0/(0!\+0&!0&+G!/]R/-0'0+%(Q!
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0&.G!E'*V!
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\+0&!G."0#R/G!%E!:4=c!0&+G!-%.DF!"/!0&/!*/G.D0!%E!GS'DD/*!(.S"/*G!+(!%.*!G0.F#!%*!

F+EE/*/(-/G!"/0\//(!G0.F#!R%R.D'0+%(GV!6(!0&/!E.0.*/Q!*/RD+-'0+%(!%E!%.*!E+(F+(L!+(!
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$9;<7'[ZLZ'&J969:?76A@?A:@'=8'?J7'@?CFD'K=KC<9?A=>'

A4-,-!C"D A#/7*#5-!C"D

[,/;,*

!"#1 UIJ(BcQ]E UMV(BcJ]E
P1*"#1 JJU(BUM]E JbV(BUb]E

L+,!+*#>2!C1,4*-D

MV5Ue RcV(BRe]E MVI(BMI]E
cV5ce ReU(BMU]E RIe(BMR]E
IV5Ie MRU(BMb]E MVI(BMI]E
bV_ MJe(BJV]E MVe(BMI]E

P7B/.3.71

G"2/".$"& IMc(BbQ]E IRV(Bbb]E
9.$"& QV(BRV]E QQ(BRR]E
F-2',(9.$"& Me(BU]E Jb(Bc]E
!$W16`N',10 JI(Bc]E JI(Bc]E
f&A&-:&`O132.16 Mb(BJ]E Re(BM]E

)47B#5#+1

!!!!!!!?@3,55!5192B#94-

DH4GH MVQ(BMI]E 5
PH MMJ(BMQ]E 5
!gH`(!9H; ec(BRM]E 5
!GH Ub(BI]E 5
FHH`GHH UJ(Bc]E 5
HKH UJ(Bc]E 5
!CFG(4GH IM(BQ]E 5

!!!!!!!0@3,55!5192B#94-

!P UV(Bc]E 5
K;GH Me(BU]E 5
!CFG(;GH b(BR]E 5

0#745 beb(BRVV]E beV(BRVV]E !

DH4GH(h(D$332.1(H"0%1(45G1##(H)*+,-*"=(PH(h(P-##$/2#"0(H)*+,-*"=(!g`!9H;(h(!"0%$&"#(g-&1(

#)*+,-*"`!2/-."59..-/$"'16(H)*+,-*"(;$..21(#)*+,-*"=(!GH(h(!"&'#1(G1##(#)*+,-*"=(FHH(h(

F*"##(H)*+,-/)'$/(H)*+,-*"=(HKHhH)*+,-+#".*"/)'$/(H)*+,-*"=(!$./8(45/1##(h(!$./1##"&1-2.(

45/1##(#)*+,-*"=(!P(h(!)/-.$.(P2&%-$61.=(K;GH(h(K10$+,10"#(;5G1##(H)*+,-*"=(!$./8(;5/1##(h(
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!$./1##"&1-2.(;5/1##(#)*+,-*"8
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$9;<7'[ZRZ'&9>FAF9?7'B7>7@!

A4/;.;47,!

[,/,!

^&42:42!

<%)-_^74+<%)-(!

^!/#M,5!

<%)-!$#>/;!

61!*,@

-,\>,/3./+!

^!<%)-!

+,/#712,;!

^!<%)-!

4/451N,;V!

"'.% R8UV( U( Q( b(
"/-0% 0123% V( MR( MR(
"/-3% R8cU( RM( RM( RR(
"/-$*% 010)% M( e( b(
"/-0-$$% 0143% R( RR( b(
""/5% R8VV( RR( b( J(
",/!$% R8VV( J( M( R(
"+6$% 7% RJ( M( M(
8'#% 51$4% e( Rb( RU(
+/-$% R8VV( b( RR( b(
+(+0% R8IU( Q( Q( b(
9+'69$% R8VV( e( e( I(
&8:(0% 21;3% I( RV( RV(
#<90% 01=*% R( RU( RR(
+6&$)'% 7% M( J( J(
+6&$2=0% 7% U( J( R(
+6&$))% 7% V( J( J(
!

^S-(FSK.(:101(01+-0'16($&(L"+!"+(

RZ1&1.(:$',(0"'$-(iM("01(*"0A16($&(?-#6("&6(-&#)(,"6(2+.'01"*(01%$-&.(015.1>21&/168(

MM(FSK.(+"..16(>2"#$')(/-&'0-#(*1".201.(?2'(:101(&-'("&"#)@16(?1/"2.1(',101(:101($&.233$/$1&'(

."*+#1.(+-..1..$&%(',1(*$&-0("##1#1(B-,,!L22,/;.K!?USE8(
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&J9K?76'\M'N&,R'.C?9?A=>@'A>'2A88C@7',96B7'N5&7<<'

,DEKJ=E9∗∗∗∗'

8B=M!+G!F/*/L.D'0/F!+(!9=8B=!"#!0&/!0HOicOeI!0*'(GD%-'0+%(Q!L/(/!'SRD+E+-'0+%(Q!

'(Fb%*!:>Tκ8!G+L('D+(LV!<:2TG/`!F'0'!&'G!*/-/(0D#!G&%\(!0&'0!8B=M!+G!&+L&D#!

S.0'0/F!'(F!*/R*/G/(0G!0&/!S%G0!&+L&D#!S.0'0/F!L/(/!+(!L/*S+('D!-/(0/*!8T-/DD!

HAB8I!9=8B=V!

6!G/`./(-/F!8B=M!+(!R*+S'*#!9=8B=!"+%RG+/GQ!'FF+0+%('D!:4=!"+%RG+/GQ!9=8B=!-/DD!

D+(/G!'(F!L/*SD+(/!9:2GV!6!E%.(F!E*/`./(0!8B=M!S.0'0+%(G!+(!>=!'(F!AB8T9=8B=Q!

'(F!D%\!D/K/DG!%E!8B=M!S.0'0+%(G!28BT9=8B=Q!)B=Q!,==Q!'(F!;3B=V!)'(#!S.0'0+%(G!

\/*/!(%(TG#(%(#S%.Gc!0&/#!\/*/!R*/E/*/(0+'DD#!D%-'0/F!+(!0&/!ED/]+"D/!D%%R!F%S'+(Q!

\+0&!E/\!+(!84!F%S'+(GV!)#!F'0'!G.RR%*0!R*/K+%.G!*/R%*0G!0&'0!S'(#!%E!0&/G/!

S.0'0+%(G!*/G.D0!E*%S!G%S'0+-!&#R/*S.0'0+%(V!8B=M!0*'(GD%-'0+%(G!'*/!+SR%*0'(0!+(!

'-`.+*+(L!8B=M!S.0'0+%(G!+(!AB8T9=8B=!'(F!>=Q!'G!%RR%G/F!0%!%0&/*!S/-&'(+GSG!

G.-&!'G!0*'(G-*+R0+%('D!.RT*/L.D'0+%(!+(!28BT9=8B=V!

3&/G/!*/G.D0G!G.LL/G0!'!G/D/-0+K/!'FK'(0'L/!%E!8B=M!S.0'(0G!+(!D#SR&%S'L/(/G+GV!

,.*K+K'D!'('D#G+G!E%.(F!(%!+(F/R/(F/(0!G0'0+G0+-'DD#!G+L(+E+-'(0!*%D/!E%*!S.0'0+%(G!+(!

9=8B=!G.*K+K'DV!2D0&%.L&!R*/K+%.G!G0.F+/G!%E!8B=M!S.0'0+%(G!+(!>=!&'K/!*/R%*0/F!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
∗!2!K/*G+%(!%E!0&+G!-&'R0/*!&'G!"//(!G."S+00/FV!,-&./01!$)Q!$%&(G%(!:2Q!)%*+(!<9Q!)'**'!)2Q!
B%((%*G!$)Q!8*%%XGTY+DG%(!2<Q!'(F!A'G-%#(/!<9V!.G:H'E=$)$%+#<'%#'9%FF=<"'@)*;"'.B&"@@'@AE>,+E)V!
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S.0'0+%(G!0%!*/G.D0!+(!RG/.F%T(/L'0+K/!8B=M!R*%0/+(!/]R*/GG+%(Q!0&+G!'RR/'*G!0%!"/!'!

*'*/!/K/(0!+(!F/!(%K%!9=8B=V!

%>?6=FC:?A=>'

9+EE.G/!D'*L/!8T-/DD!D#SR&%S'G!H9=8B=I!*/R*/G/(0!0&/!S%G0!-%SS%(!G."0#R/!%E!

(%(T4%FLX+(!D#SR&%S'!H:4=IOV!A/(/!/]R*/GG+%(!R*%E+D+(L!-D'GG+E+/G!9=8B=!+(0%!'0!

D/'G0!0\%!S%D/-.D'*!L*%.RGQ!+(-D.F+(L!0&/!L/*S+('D!-/(0/*!8T-/DD!HAB8I!'(F!'-0+K'0/F!

8T-/DD!H28BI!G."0#R/GMV!AB8!9=8B=G!'*/!-&'*'-0/*+1/F!"#!0&/!%K/*/]R*/GG+%(!%E!

L/(/G!'-0+K/!+(!(%*S'D!L/*S+('D!-/(0/*!8!-/DDGQ!G.-&!'G!.G:NQ!G608Q!'(F!G6Obc!\&+D/!

28B!9=8B=G!%K/*/]R*/GG!L/(/G!(%*S'DD#!+(F.-/F!F.*+(L!8T-/DD!'-0+K'0+%(Q!G.-&!'G!

2T20Q!&BQ:JU!'(F!.G:H'MV!

.G:HQ!%*+L+('DD#!F+G-%K/*/F!"/-'.G/!%E!+0G!+(K%DK/S/(0!+(!0HOicOeI!+(!E%DD+-.D'*!

D#SR&%S'!H>=IOMeQ!RD'#G!'!-/(0*'D!*%D/!+(!0&/!+(&+"+0+%(!%E!'R%R0%G+GO[NV!.G:H!+G!

(%*S'DD#!0*'(G+/(0D#!/]R*/GG/F!F.*+(L!8T-/DD!S'0.*'0+%(V!3&/!0HOicOeI!0*'(GD%-'0+%(Q!

\&+-&!-'.G/G!-%(G0+0.0+K/!%K/*/]R*/GG+%(!%E!.G:H!"#!U.]0'R%G+(L!+0!0%!

+SS.(%LD%".D+(!L/(/!/(&'(-/*!/D/S/(0GQ!+G!E%.(F!+(!'RR*%]+S'0/D#!MNm!%E!

9=8B=OMZV!3&+G!0*'(GD%-'0+%(!+G!S%G0!%E0/(!E%.(F!+(!0&/!AB8!G."0#R/!%E!0&/!F+G/'G/iV!

?0&/*!S/-&'(+GSG!%E!.G:H!F/*/L.D'0+%(Q!S%*/!%E0/(!%"G/*K/F!+(!28B!9=8B=GQ!

+(-D.F/!'SRD+E+-'0+%(!%E!0&/!.G:H!L/(/Q!%*!+0G!0*'(G-*+R0+%('D!.R*/L.D'0+%(!0&*%.L&!

-%(G0+0.0+K/!'-0+K'0+%(!%E!0&/!:>Tκ8!R'0&\'#gfgV!3&/!.G:H!R*%S%0/*!-'(!'DG%!"/!

'"/**'(0D#!&#R/*S.0'0/F!+(!9=8B=Q!\&+-&!S'#!R*/K/(0!+0G!+(&+"+0+%(!"#!)6nO!'(F!

8B=h!gfhV!



ONh!

!

8B=M!R*%0/+(!%K/*/]R*/GG+%(!+(!9=8B=!&'G!"//(!'GG%-+'0/F!\+0&!'!R%%*!

R*%L(%G+Ggf[V!3&/!'FF+0+%(!%E!*+0.]+S'"!0%!-&/S%0&/*'R#!S'#!%K/*-%S/!0&/!+SR'-0!

%E!8B=M!/]R*/GG+%(!%(!R*%L(%G+Ggfec!&%\/K/*Q!8B=M!/]R*/GG+%(!*/S'+(G!*/D/K'(0!

\&/(!'('D#G+G!+G!*/G0*+-0/F!0%!GR/-+E+-!S%D/-.D'*!G."0#R/G!%E!9=8B=gfgQgfZV!!

3&/!8B=M!E'S+D#!%E!R*%0/+(G!-%SR*+G/G!/K%D.0+%('*+D#!-%(G/*K/F!S/S"/*G!\+0&!"%0&!

R*%T!'(F!'(0+T'R%R0%0+-!*%D/GV!2DD!&'K/!'0!D/'G0!%(/!%E!E%.*!G0*.-0.*'DD#!-%(G/*K/F!

S%0+EG!X(%\(!'G!0&/!8B=M!&%S%D%L#!H84I!F%S'+(GgiNV!8B=MQ!8B=Tj=!'(F!%0&/*!'(0+T

'R%R0%0+-!S/S"/*G!-%(0'+(!'DD!E%.*!84!F%S'+(GQ!\&+D/!R*%T'R%R0%0+-!S/S"/*G!HE%*!

/]'SRD/Q!82j!'(F!82^I!/+0&/*!-%(0'+(!84OQ!84M!'(F!84fQ!%*!84f!'D%(/!H0&/!G%T

-'DD/F!_84fT%(D#a!-D'GGIV!3&/!84f!F%S'+(!%E!R*%T'R%R0%0+-!S/S"/*G!+(G/*0G!+(0%!'!

&#F*%R&%"+-!L*%%K/!F%S'+(!E%*S/F!"#!0&/!84OQ!84M!'(F!84f!F%S'+(G!%E!'(0+T

'R%R0%0+-!S/S"/*GQ!'!X/#!+(0/*'-0+%(!E%*!0&/!(/L'0+K/!*/L.D'0%*#!*%D/!%E!8B=M!E'S+D#!
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AW#! <.=:?2!+,!M.63=='.!$,!c*S.>.3?2!],!$.[./*6*!$,!c*/.63=!c#!42^/&Q&;!S'&.[.Q&!

3>;('*/&!Q&;&,!4N$",!.;(!/*)&:=).'!)2;[3!6*!9.:6*'3!9*'!Q&;*/&!36.S2)26>#!H4625&4&#!

AJJAIA"BYKDEKXVWRKXKJ#!

AK#! c*^23!<5,!Z.662!HG,!$0.'[&3!H$#!<?&!:>6*Q&;&62:3!*9!.6.T2.!6&).;Q2&:6.32.#!>"46&%(

G&4&#(>I#25&4&##!"XX"IYVBADE"CUR"YV#!

AX#! $6=//!M,!4&=S.=&'!$,!c&2;(*'99!$,!7&Q;&'!HO,!72&.:[&'!_,!$.=&'!H#!+2Q?!

9'&\=&;:>!*9!30*;6.;&*=3!6'.;3)*:.62*;3!'&P&.)&(!S>!aF$+!2;!:&))3!9'*/!0.62&;63!%26?!6?&!

:.;:&'R0'*;&!3>;('*/&3!.6.T2.!6&).;Q2&:6.32.!.;(!42^/&Q&;!S'&.[.Q&!3>;('*/&#!>I#25&4&#(>&33(

G&4&##!AJJ"IXABURCDE"KVR"X"#!

UJ#! $?2/.(.!+,!$?2/2L=!c,!M2/.[2!$,!&6!.)#!a2'36!:.3&!*9!.0).362:!.;&/2.!2;!.!].0.;&3&!

:?2)(!%26?!.!?*/*L>Q*=3!/233&;3&!/=6.62*;!2;!6?&!4N$"!Q&;&!BF"W"@D!.33*:2.6&(!%26?!

Q&;*/2:!2;36.S2)26>#!<$/(G&4&##!AJJCI""YBYDEUWARUWV#!

U"#! @.'*;!H,!H&23!G,!+&;L&!Z,!P*;!12;32&(&)!+Z,!$0&')2;Q!c,!$&&Q&'!c#!M=6.62*;3!2;!

6?&!42^/&Q&;!N'&.[.Q&!$>;('*/&!Q&;&!B4N$"D!2;!:?2)(?**(!.:=6&!)>/0?*S).362:!)&=[&/2.!

BG55D#!>"46&%(@&B#!AJJ"IV"BXDEUYWJRUYWA#!

UA#! 72))2./3!NH,!M2'L*&P.!8c,!M*'Q.;!7a,!52;!],!O=;;2:[!7,!_&6'2;2!]+#!G!/='2;&!

/*(&)!*9!42^/&Q&;!S'&.[.Q&!3>;('*/&#!>$%%(=823#!AJJAI"ABKDEVCKRVYU#!

UU#! O=/*;R]*;&3!@,!a'.00.'6!_8,!<*;Q!7M,!&6!.)#!4S;!?&6&'*L>Q*326>!'&;(&'3!/2:&!

3=3:&062S)&!6*!6=/*'!9*'/.62*;!.;(!2*;2L2;Q!'.(2.62*;R2;(=:&(!6=/*'2Q&;&323#!>"46&%(@&B#!

AJJUIVUBA"DEWAVURWAVX#!

UC#! 52/!O$,!c2/!$<,!`=!N,!&6!.)#!G<M!0?*30?*'>).6&3!0XYe;S3"!2;!.;!$R0?.3&!

:?&:[0*2;6!0.6?%.>#!!"#$%&#!AJJJICJCBVWWKDEV"URV"W#!



OgN!

!

UY#! c.;Q!],!N'*;3*;!H<,!`=!b#!<.'Q&6&(!(23'=062*;!*9!4N$"!'&P&.)3!263!'*)&3!2;!/*=3&!

(&P&)*0/&;6!.;(!O4G!'&0.2'#!),=H('#!AJJAIA"BVDE"CCWR"CYY#!

UV#! O&/=6?!F,!a'.00.'6!_8,!+2)(&S'.;(!Z,!&6!.)#!G;!2;(=:2S)&!;=))!/=6.;6!/='2;&!

/*(&)!*9!42^/&Q&;!S'&.[.Q&!3>;('*/&!0'*P&3!6?&!&33&;62.)!9=;:62*;!*9!4N$"!2;!

:?'*/*3*/.)!36.S2)26>!.;(!:&))!P2.S2)26>#!<$/(,23(G&4&##!AJJCI"UBAJDEAUKYRAUXW#!

UW#! b.;Q!bZ,!$.2(2!G,!a'.00.'6!_8,!&6!.)#!-*;(262*;.)!(&)&62*;!*9!4S3"!2;!/='2;&!:&))3!

'&P&.)3!263!'*)&!2;!S'.;:?2;Q!'&0.2'!0.6?%.>3!*9!O4G!(*=S)&R36'.;(!S'&.[3#!),=H('#!

AJJVIAYBAUDEYYAWRYYUK#!

UK#! +&2[[2;&;!c,!H.0.[[*!c,!c.'002;&;!$M,!&6!.)#!HGOYJ!.;(!4N$"!.'&!S'&.36!:.;:&'!

3=3:&062S2)26>!Q&;&3!.33*:2.6&(!%26?!Q&;*/2:!2;36.S2)26>#!>"%68425&4&B8B#!AJJVIAWBKDE"YXUR"YXX#!

UX#! $?2)*?!b#!G<M!.;(!'&).6&(!0'*6&2;![2;.3&3E!3.9&Q=.'(2;Q!Q&;*/&!2;6&Q'26>#!!"#(@&:(

>"46&%#!AJJUIUBUDE"YYR"VK#!

CJ#! +&2[[2;&;!c,!c.'002;&;!$M,!$*2;2!b,!M.[2;&;!M,!72;\P236!H#!M=6.62*;!3:'&&;2;Q!

*9!M'&""!:*/0)&T!Q&;&3E!2;(2:.62*;!*9!HGOYJ!2;P*)P&/&;6!2;!S'&.36!.;(!*P.'2.;!:.;:&'!

3=3:&062S2)26>#!'(,&-(G&4&##!AJJUICJB"ADE&"U"#!

C"#! <*//23[.!],!$&.)!$,!H&;%2:[!G,!&6!.)#!1P.)=.62*;!*9!HGOYJ!2;!9./2)2.)!S'&.36!:.;:&'!

0'&(230*3262*;#!;4#('(>"46&%#!AJJVI""KB""DEAX""RAX"V#!

CA#! N&;(&'!-a,!$2[&3!M5,!$=))2P.;!H,!&6!.)#!-.;:&'!0'&(230*3262*;!.;(!?&/.6*0*2&62:!

9.2)='&!2;!H.(YJB$e$D!/2:&#!G&4&B(?&:#!AJJAI"VB"WDEAAUWRAAY"#!

CU#! M*'.)&3!M,!<?&=;233&;!]7,!c2/!-a,!c26.Q.%.!H,!c.36.;!MN,!_&6'2;2!]+#!<?&!

H.(YJ$!.))&)&!0'*/*6&3!G<MR(&0&;(&;6!O4G!(./.Q&!'&30*;3&3!.;(!3=00'&33&3!G<M!

(&92:2&;:>E!2/0)2:.62*;3!9*'!6?&!M'&""!:*/0)&T!.3!.!O4G!(./.Q&!3&;3*'#!G&4&B(?&:#!

AJJYI"XBACDEUJCURUJYC#!



OgO!

!

CC#! _&6'2;2!]+,!<?&=;233&;!]7#!O*=S)&!36'.;(!S'&.[!/&6.S*)23/!.;(!:.;:&'!

3=3:&062S2)26>E!)&33*;3!9'*/!6?&!/'&""!:*/0)&T#!>&33(>I63&#!AJJCIUBYDEYC"RYCA#!

CY#! Z2.;;2;2!Z,!H236*'2!1,!-&'2Q;*)2!a,!&6!.)#!+=/.;!MH1""!23!2;.:62P.6&(!2;!/23/.6:?!

'&0.2'R(&92:2&;6!:.;:&'3#!),=H(@&+#!AJJAIUBUDEACKRAYC#!

CV#! `2.*!b,!7&.P&'!O<#!-*;(262*;.)!Q&;&!6.'Q&6&(!(&)&62*;!S>!-'&!'&:*/S2;.3&!

(&/*;36'.6&3!6?&!'&\=2'&/&;6!9*'!6?&!(*=S)&R36'.;(!S'&.[!'&0.2'!M'&""!0'*6&2;!2;!/='2;&!

&/S'>*;2:!36&/!:&))3#!!$63&86(.68-B(@&B#!"XXWIAYB"YDEAXKYRAXX"#!

CW#! Z&'/.;!],!H*&!GM,!5&00&'6!Ma,!1))23!4G#!N)**/!3>;('*/&E!.;!.;.)>323!*9!

:*;3.;Q=2;&*=3!9./2)2&3!.332Q;3!6?&!)*:=3!/=6.6&(!6*!:?'*/*3*/&!S.;(!"Y\AV#"#!0%26(!"#3(

.6"-(768(9(7(.#!"XXCIX"B"CDEVVVXRVVWU#!

CK#! Z&'/.;!]#!N)**/g3!3>;('*/&#!?&%/"#23(>384#!"XXYI"UB"DEWR"K#!

CX#! -?.Q.;62!H$,!$:?*;S&'Q!$,!Z&'/.;!]#!G!/.;>9*)(!2;:'&.3&!2;!3236&'!:?'*/.62(!

&T:?.;Q&3!2;!N)**/g3!3>;('*/&!)>/0?*:>6&3#!0%26(!"#3(.6"-(768(9(7(.#!"XWCIW"B""DECYJKR

CY"A#!

YJ#! -?&*[!-a,!N.:?'.62!-d,!-?.;!c5,!H.)9!-,!7=!5,!+2:[3*;!FO#!H*)&3!*9!6?&!N)**/g3!

3>;('*/&!?&)2:.3&!2;!6?&!/.2;6&;.;:&!*9!Q&;*/&!36.S2)26>#!=8261&/(726(D%"4B#!AJJYIUUB_6!

VDE"CYVR"CYX#!

Y"#! N.:?'.62!-d,!+2:[3*;!FO#!H&:h!?&)2:.3&3E!3=00'&33*'3!*9!6=/*'2Q&;&323!.;(!

0'&/.6='&!.Q2;Q#!=8261&/('#!AJJUIUWCB_6!UDEYWWRVJV#!

YA#! Z*33!c+,!H232;Q&'!MG,!c*'(2:?!]],!&6!.)#!1;?.;:&(!6=/*'!9*'/.62*;!2;!/2:&!

?&6&'*L>Q*=3!9*'!N)/!/=6.62*;#!768&46&#!AJJAIAXWBYYKXDEAJY"RAJYU#!

YU#! Z'=S&'!$N,!1))23!4G,!$:*66!cc,!&6!.)#!N5M!?&6&'*L>Q*326>!.;(!6?&!'23[!*9!:*)*'&:6.)!

:.;:&'#!768&46&#!AJJAIAXWBYYKXDEAJ"U#!



OgM!

!

YC#! -)&.'>!$_,!d?.;Q!7,!O2!42:*).!4,!&6!.)#!+&6&'*L>Q*326>!9*'!6?&!N5MBG3?D!/=6.62*;!

.;(!:.;:&'!'23[#!>"46&%(@&B#!AJJUIVUBKDE"WVXR"WW"#!

YY#! $=L=[2!<,!M2;&?.6.!c,!G[.Q2!c,!]&;[2;3!4G,!-*0&).;(!4Z#!<=/*'!3=00'&33*'!Q&;&!

2(&;6292:.62*;!=32;Q!'&6'*P2'.)!2;3&'62*;.)!/=6.Q&;&323!2;!N)/R(&92:2&;6!/2:&#!),=H('#!

AJJVIAYB"CDEUCAARUCU"#!

YV#! -?&36&'!4,!N.SS&!+,!_2;[.3!],!M.;;2;Q!-,!5&(&'!_#!M=6.62*;!*9!6?&!/='2;&!N)**/g3!

3>;('*/&!Q&;&!0'*(=:&3!Q)*S.)!Q&;*/&!(&36.S2)2L.62*;#!,23(>&33(=823#!AJJVIAVB"WDEVW"URVWAV#!

YW#! $?2/='.!<,!<*''&3!M],!M.'62;!MM,!&6!.)#!N)**/g3!3>;('*/&!?&)2:.3&!.;(!M=3K"!.'&!

'&\=2'&(!6*!2;(=:&!6'.;32&;6!(*=S)&R36'.;(!O4G!S'&.[3!2;!'&30*;3&!6*!O4G!'&0)2:.62*;!

36'&33#!'(,23(=823#!AJJKIUWYBCDE""YAR""VC#!

YK#! 52=!b],!d?.;Q!],!5.;&!_],!-?.;!1b,!M.:5&;;.;!F-#!$26&3!*9!30&:292:!N!:&))!.:62P.62*;!

2;!0'2/.'>!.;(!3&:*;(.'>!'&30*;3&3!6*!<!:&))R(&0&;(&;6!.;(!<!:&))R2;(&0&;(&;6!.;62Q&;3#!

)$%('(;//$423#!"XX"IA"B"ADEAXY"RAXVA#!

YX#! M='./.63=!M,!c2;*3?26.!c,!a.Q.'.3.;!$,!b./.(.!$,!$?2;[.2!b,!+*;^*!<#!-).33!

3%26:?!'&:*/S2;.62*;!.;(!?>0&'/=6.62*;!'&\=2'&!.:62P.62*;R2;(=:&(!:>62(2;&!(&./2;.3&!

BGFOD,!.!0*6&;62.)!H4G!&(262;Q!&;L>/&#!>&33#!AJJJI"JABYDEYYURYVU#!

VJ#! $?2/2L=!G,!<.[.?.3?2!4,!b.*26.!b,!+*;^*!<#!8'Q.;2L.62*;!*9!6?&!:*;36.;6R'&Q2*;!

Q&;&!9./2)>!*9!6?&!/*=3&!2//=;*Q)*S=)2;!?&.P>!:?.2;#!>&33#!"XKAIAKBUDECXXRYJV#!

V"#! $?2/2L=!G,!+*;^*!<#!F//=;*Q)*S=)2;!:).33!3%26:?2;Q#!>&33#!"XKCIUVBCDEKJ"RKJU#!

VA#! O=!],!d?=!b,!$?.;/=Q./!G,!c&;6&'!G5#!G;.)>323!*9!2//=;*Q)*S=)2;!$Q.//.U!

'&:*/S2;.62*;!S'&.[0*2;63!S>!_-HE!2/0)2:.62*;3!9*'!6?&!/&:?.;23/!*9!23*6>0&!3%26:?2;Q#!

!$63&86(.68-B(@&B#!"XXWIAYB"YDEUJVVRUJWU#!



Ogf!

!

VU#! M.)&!O,!N'*36*99!],!H*6?!O,!H*266!F#!F//=;*)*Q>#!_?2).(&)0?2.E!M*3S>!1)3&P2&'I!

AJJV#!XWKJRUAUJUUXXA#!

VC#! O2!4*2.!]M,!4&=S&'Q&'!M$#!M*)&:=).'!/&:?.;23/3!*9!.;62S*(>!3*/.62:!

?>0&'/=6.62*;#!.44$(@&:(=8261&/#!AJJWIWVE"RAA#!

VY#! _&)&(!]f,!c=.;Q!a5,!FQ)&32.3Rf33&)!MO,!&6!.)#!<?&!S2*:?&/236'>!*9!3*/.62:!

?>0&'/=6.62*;#!.44$(@&:(;//$423#!AJJKIAVECK"RY""#!

VV#! $6.P;&L&'!],!Z=2[&/.!]1,!$:?'.(&'!-1#!M&:?.;23/!.;(!'&Q=).62*;!*9!:).33!3%26:?!

'&:*/S2;.62*;#!.44$(@&:(;//$423#!AJJKIAVEAV"RAXA#!

VW#! $6*'S!f,!$?&;!+M,!5*;Q&'2:?!$,!&6!.)#!<.'Q&62;Q!*9!GFO!6*!2//=;*Q)*S=)2;!Q&;&3#!

.-:()*+(,&-(=823#!AJJWIYXVEKURX"#!

VK#! $6.P;&L&'R4*'(Q'&;!],!$2')2;!$#!$0&:292:26>!*9!2//=;*Q)*S=)2;!?&.P>!:?.2;!3%26:?!

:*''&).6&3!%26?!.:62P26>!*9!Q&'/)2;&!?&.P>!:?.2;!Q&;&3!0'2*'!6*!3%26:?2;Q#!),=H('#!

"XKVIYB"DEXYR"JA#!

VX#! b.;:*0*=)*3!ZO,!O&_2;?*!HG,!d2//&'/.;!cG,!5=6L[&'!$Z,!H*3&;S&'Q!4,!G)6!

a7#!$&:*;(.'>!Q&;*/2:!'&.''.;Q&/&;6!&P&;63!2;!0'&RN!:&))3E!@+O]+!'&0).:&/&;6!S>!.!

5F41R"!3&\=&;:&!.;(!(2'&:6&(!:).33!3%26:?2;Q#!),=H('#!"XKVIYB"ADEUAYXRUAVV#!

WJ#! 8?;*!+,!a=[=?.'.!$#!$2Q;292:.;:&!*9!'&.''.;Q&/&;6!*9!6?&!N-5V!Q&;&!2;!NR:&))!

)>/0?*2(!;&*0).3/3#!E&$J(EI/+12/"#!"XXWIAWB"RADEYURVU#!

W"#! $&6*!M#!Z&;&62:!.;(!&02Q&;&62:!9.:6*'3!2;P*)P&(!2;!NR:&))!)>/0?*/.Q&;&323#!>"46&%(

768#!AJJCIXYBXDEWJCRW"J#!

WA#! $?.99&'!G5,!b=!`,!+&!b,!N*)('2:[!],!-?.;!1_,!$6.=(6!5M#!N-5RV!'&0'&33&3!Q&;&3!

6?.6!9=;:62*;!2;!)>/0?*:>6&!(299&'&;62.62*;,!2;9).//.62*;,!.;(!:&))!:>:)&!:*;6'*)#!;//$48#I#!

AJJJI"UBADE"XXRA"A#!



Ogi!

!

WU#! H.;=;:*)*!$M,!_*)*!]M,!O2&'*P!],!&6!.)#!N:)RV!/&(2.6&3!6?&!Q&'/2;.)!:&;6&'!N!:&))!

0?&;*6>0&!.;(!)>/0?*/.Q&;&323!6?'*=Q?!6'.;3:'2062*;.)!'&0'&332*;!*9!6?&!O4GR(./.Q&!

3&;3*'!G<H#!!"#(;//$423#!AJJWIKBWDEWJYRW"C#!

WC#! _?.;!H<,!O.)).Ra.P&'.!H#!<?&!N-5V!0'*6*R*;:*Q&;&!3=00'&33&3!0YU!&T0'&332*;!2;!

Q&'/2;.)R:&;6'&!N!:&))3#!!"#$%&#!AJJCICUABWJ"WDEVUYRVUX#!

WY#! -2!7,!_*)*!]M,!-&':?2&662!5,!&6!.)#!<?&!N-5V!6'.;3:'2062*;.)!0'*Q'./!9&.6='&3!

'&0'&332*;!*9!/=)620)&!*;:*Q&;&3!2;!0'2/.'>!N!:&))3!.;(!23!(&'&Q=).6&(!2;!O5N-5#!=322-#!

AJJXI""UBAADEYYUVRYYCK#!

WV#! N.33*!c,!O.)).Ra.P&'.!H#!N-5VE!/.36&'!'&Q=).6*'!*9!6?&!Q&'/2;.)!:&;6&'!'&.:62*;!.;(!

[&>!*;:*Q&;&!2;!N!:&))!)>/0?*/.Q&;&323#!.-:(;//$423#!AJ"JI"JYE"XURA"J#!

WW#! b&!N+,!-.66*'&662!Z,!$?&;!h,!&6!.)#!<?&!N-5RV!0'*6*R*;:*Q&;&!:*;6'*)3!Q&'/2;.)R

:&;6'&!9*'/.62*;!.;(!<?AR6>0&!2;9).//.62*;#!!"#(G&4&##!"XXWI"VBADE"V"R"WJ#!

WK#! F:?22!+,!$.[./*6*!G,!+.6.;*!M,!&6!.)#!H*)&!9*'!N:)RV!2;!6?&!Q&;&'.62*;!.;(!

/.2;6&;.;:&!*9!/&/*'>!-OKi!<!:&))3#!!"#(;//$423#!AJJAIUBVDEYYKRYVU#!

WX#! +=>;?!cO,!N.'(%&))!@]#!<?&!N-5RV!_8d!(*/.2;!.;(!*6?&'!_8d!(*/.2;3!2;6&'.:6!

%26?!6?&!:*R'&0'&33*'3!4R-*H!.;(!$MH<#!H4625&4&#!"XXKI"WB"XDEACWURACKC#!

KJ#! O&;6!G5,!$?.99&'!G5,!b=!`,!G))/.;!O,!$6.=(6!5M#!-*;6'*)!*9!2;9).//.62*;,!

:>6*[2;&!&T0'&332*;,!.;(!Q&'/2;.)!:&;6&'!9*'/.62*;!S>!N-5RV#!768&46&#!"XXWIAWVBYU"ADEYKXR

YXA#!

K"#! H&)^2:!H,!7.Q;&'!$O,!_&.[/.;!5],!a&.'*;!O<#!$=00'&332*;!*9!32Q;.)!6'.;3(=:&'!.;(!

.:62P.6*'!*9!6'.;3:'2062*;!UR(&0&;(&;6!N!)>/0?*:>6&!6&'/2;.)!(299&'&;62.62*;!S>!N-5RV#!'(

)*+(,&-#!AJJJI"XAB"ADE"KC"R"KCK#!



Ogg!

!

KA#! G[.3.[.!+,!G[.3.[.!<,!c='.6.!M,!&6!.)#!M*)&:=).'!.;.6*/>!*9!N-5V!6'.;3)*:.62*;3!

'&P&.)&(!S>!)*;QR(236.;:&!0*)>/&'.3&!:?.2;!'&.:62*;RS.3&(!.33.>3#!>"46&%(@&B#!

AJJJIVJBXDEAUUYRAUC"#!

KU#! -?&;!7,!F2(.!$,!5*=2&!O-,!O.)).Ra.P&'.!H,!-?.Q.;62!H$#!+&6&'*)*Q*=3!0'*/*6&'3!

9=3&(!6*!N-5V!S>!:?'*/*3*/.)!6'.;3)*:.62*;3!.99&:62;Q!S.;(!U\AW!:.=3&!263!(&'&Q=).6&(!

&T0'&332*;!(='2;Q!NR:&))!(299&'&;62.62*;#!=322-#!"XXKIX"BADEVJURVJW#!

KC#! G[.3.[.!<,!5*33*3!F$,!5&P>!H#!N-5V!Q&;&!6'.;3)*:.62*;!2;!9*))2:=).'!)>/0?*/.E!.!

?.'S2;Q&'!*9!&P&;6=.)!6'.;39*'/.62*;!6*!(299=3&!.QQ'&332P&!)>/0?*/.#!=322-#!
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%26?!?2Q?R'23[!(299=3&!).'Q&!NR:&))!)>/0?*/.#!7"2(0"$32(,&-('#!AJ"JI"AKB"DE"CR"W#!

"XA#! 5&2:?!1,!$.).P&''2.!F,!N&.!$,!&6!.)#!a*))2:=).'!)>/0?*/.3!%26?!.;(!%26?*=6!

6'.;3)*:.62*;!6B"CI"KD!(299&'!2;!Q&;&!&T0'&332*;!0'*92)&3!.;(!Q&;&62:!.)6&'.62*;3#!=322-#!

AJJXI""CBCDEKAVRKUC#!



Ohe!

!

"XU#! c'.^&%3[2!$,!N*('=Q!$,!c'.^&%3[.!M,!&6!.)#!F//=;*?236*:?&/2:.)!.;.)>323!*9!M:)R"!

0'*6&2;!2;!?=/.;!6233=&3#!O299&'&;62.)!'&Q=).62*;!*9!M:)R"!.;(!N:)RA!0'*6&2;!0'*(=:62*;!

3=QQ&363!.!=;2\=&!'*)&!9*'!M:)R"!2;!:*;6'*)!*9!0'*Q'.//&(!:&))!(&.6?!2;!P2P*#!./('(0"#123#!

"XXYI"CVBVDE"UJXR"U"X#!

"XC#! b.;Q!<,!c*L*0.3!cM,!-'.2Q!H7#!<?&!2;6'.:&))=).'!(236'2S=62*;!.;(!0.66&';!*9!

&T0'&332*;!*9!M:)R"!*P&').0!%26?,!S=6!.'&!;*6!2(&;62:.)!6*,!6?*3&!*9!N:)RA#!'(>&33(=823#!

"XXYI"AKBVDE""WUR""KC#!

"XY#! d?*=!_,!h2.;!5,!c*L*0.3!cM,!-'.2Q!H7#!M:)R",!.!N:)RA!9./2)>!/&/S&',!(&).>3!6?&!

(&.6?!*9!?&/.6*0*2&62:!:&))3!=;(&'!.!P.'2&6>!*9!.0*06*323R2;(=:2;Q!:*;(262*;3#!=322-#!

"XXWIKXBADEVUJRVCU#!

"XV#! _&0*;2!1,!O'.[*3!1,!H&>&3!Z,!5&P&;6.[2!@,!H.332(.[23!Zd,!M&(&2'*3!5]#!G:62P.62*;!

*9!/.//.)2.;!6.'Q&6!*9!'.0./>:2;!32Q;.)2;Q!0'*/*6&3!:&))!:>:)&!0'*Q'&332*;!.;(!0'*6&:63!

:&))3!9'*/!.0*06*323!2;!/.;6)&!:&))!)>/0?*/.#!./('(0"#123#!AJJVI"VXBVDEA"W"RA"KJ#!

"XW#! <?*/.3!57,!5./!-,!1(%.'(3!$7#!M:)R"I!6?&!/*)&:=).'!'&Q=).62*;!*9!0'*6&2;!

9=;:62*;#!K)=7(E&###!AJ"JIYKCB"CDEAXK"RAXKX#!

"XK#! d?.;Q!d,!7=!Z,!`2&!a,!$*;Q!<,!-?.;Q!`#!UR<?2*/*'0?*)2;RKR*T*RK+R

.:&;.0?6?*j",ARSk0>''*)&RXR:.'S*;26'2)&!B$"D!S.3&(!/*)&:=)&3!.3!0*6&;6,!(=.)!2;?2S26*'3!*9!NR

:&))!)>/0?*/.!A!BN:)RAD!.;(!/>&)*2(!:&))!)&=[&/2.!3&\=&;:&!"!BM:)R"DE!36'=:6='&RS.3&(!

(&32Q;!.;(!36'=:6='&R.:62P26>!'&).62*;3?20!36=(2&3#!'(,&-(>1&/#!AJ""IYCBCDE""J"R""JY#!

"XX#! d?*=!_,!h2.;!5,!N2&3L:L.(!-c,!&6!.)#!M:)R"!2;!6'.;3Q&;2:!/2:&!0'*/*6&3!3='P2P.)!2;!.!

30&:6'=/!*9!?&/.6*0*2&62:!:&))!6>0&3!.;(!2//*'6.)2L.62*;!2;!6?&!/>&)*2(!)2;&.Q&#!=322-#!

"XXKIXABXDEUAAVRUAUX#!



OhZ!

!

AJJ#! d?*=!_,!5&P>!4N,!`2&!+,!&6!.)#!M-5"!6'.;3Q&;2:!/2:&!&T?2S26!.!?2Q?!2;:2(&;:&!*9!NR

:&))!)>/0?*/.!/.;29&36&(!.3!.!30&:6'=/!*9!?236*)*Q2:!3=S6>0&3#!=322-#!AJJ"IXWB"ADEUXJAR

UXJX#!

AJ"#! N'=;&))&!]c,!H>.;!],!b&:2&3!O,!809&'/.;!]<,!5&6.2!G#!M-5R"R(&0&;(&;6!)&=[&/2.!

:&))3!.'&!/*'&!3&;3262P&!6*!:?&/*6?&'.0>!6?.;!N-5RAR(&0&;(&;6!:*=;6&'0.'63#!'(>&33(=823#!

AJJXI"KWBUDECAXRCCA#!

AJA#! -./0S&))!c],!N.6?!M5,!<=';&'!M5,!&6!.)#!1)&P.6&(!M:)R"!0&'6='S3!)>/0?*0*2&323,!

0'*/*6&3!6'.;39*'/.62*;!*9!?&/.6*0*2&62:!36&/e0'*Q&;26*'!:&))3,!.;(!&;?.;:&3!('=Q!

'&3236.;:&#!=322-#!AJ"JI""VB"WDEU"XWRUAJW#!

AJU#! +=2!O,!$.6[=;./!4,!G)!c.06.;!M,!H&2/.;!<,!5.2!H#!_.6?%.>R30&:292:!.0*06*62:!

Q&;&!&T0'&332*;!0'*92)2;Q!2;!:?'*;2:!)>/0?*:>62:!)&=[&/2.!.;(!9*))2:=).'!)>/0?*/.#!,2-(

0"#123#!AJJVI"XBXDE""XAR"AJA#!

AJC#! $/26!5G,!+.)).&'6!Ob,!$02^[&'!H,!&6!.)#!O299&'&;62.)!4*T.eM:)R"!S.).;:&!2;!0&'20?&'.)!

P&'3=3!)>/0?!;*(&!:?'*;2:!)>/0?*:>62:!)&=[&/2.!:&))3!:*''&).6&3!%26?!3='P2P.)!:.0.:26>#!

=322-#!AJJWI"JXBCDE"VVJR"VVK#!

AJY#! M2:?&)3!],!a*'2.!@,!M&.(!N,!&6!.)#!F//=;*?236*:?&/2:.)!.;.)>323!*9!6?&!.;62.0*06*62:!

M:)R"!.;(!N:)RA!0'*6&2;3!2;!9*))2:=).'!)>/0?*/.#!=%('(<"&/"#23#!AJJVI"UABVDEWCURWCV#!

AJV#! P.;!O&)96!Ma,!7&2!G+,!M.3*;!cO,!&6!.)#!<?&!N+U!/2/&62:!GN<RWUW!6.'Q&63!

3&)&:62P&!N:)RA!0'*6&2;3!.;(!&992:2&;6)>!2;(=:&3!.0*06*323!P2.!N.[eN.T!29!M:)R"!23!;&=6'.)2L&(#!

>"46&%(>&33#!AJJVI"JBYDEUKXRUXX#!

AJW#! c*;*0)&P.!M,!-*;6'.:6*'!H,!<3.*!<,!&6!.)#!M&:?.;23/3!*9!.0*06*323!3&;3262P26>!.;(!

'&3236.;:&!6*!6?&!N+U!/2/&62:!GN<RWUW!2;!.:=6&!/>&)*2(!)&=[&/2.#!>"46&%(>&33#!

AJJVI"JBYDEUWYRUKK#!



O[N!

!

AJK#! 8)6P.2!d4,!M2))2/.;!-5,!c*'3/&>&'!$]#!N:)RA!?&6&'*(2/&'2L&3!2;!P2P*!%26?!.!

:*;3&'P&(!?*/*)*Q,!N.T,!6?.6!.::&)&'.6&3!0'*Q'.//&(!:&))!(&.6?#!>&33#!"XXUIWCBCDEVJXRV"X#!

AJX#! _&00&'!-,!N&;6)&>!_,!+*>!<#!H&Q=).62*;!*9!:)2;2:.)!:?&/*'&3236.;:&!S>!S:)RA!.;(!S.T!

*;:*0'*6&2;3!2;!NR:&))!:?'*;2:!)>/0?*:>62:!)&=[.&/2.#!=%('(<"&/"#23#!"XXVIXYBUDEY"URY"W#!

A"J#! Z=)/.;;!-,!1302;.!@,!_&6'2:*2;!1,!U'(,!&6!.)#!_'*6&*/2:!.;.)>323!*9!.0*06*62:!

0.6?%.>3!'&P&.)3!0'*Q;*362:!9.:6*'3!2;!9*))2:=).'!)>/0?*/.#!>384(>"46&%(@&B#!

AJJYI""B"VDEYKCWRYKYY#!

A""#! N*('=Q!$1,!G2/&R$&/0&!-,!$.6*!<,!c'.^&%3[2!$,!+.;.(.!M,!H&&(!]-#!N2*:?&/2:.)!

.;(!9=;:62*;.)!:*/0.'23*;3!*9!M:)R"!.;(!N:)RA!0'*6&2;3E!&P2(&;:&!9*'!.!;*P&)!/&:?.;23/!*9!

'&Q=).62;Q!N:)RA!9./2)>!0'*6&2;!9=;:62*;#!>&33(?&"#1(?8FF&%#!"XXYIABUDE"WUR"KA#!

A"A#! $=L=[2!M,!b*=)&!H],!<^.;('.!4#!$6'=:6='&!*9!N.TE!:*'&Q=).62*;!*9!(2/&'!9*'/.62*;!

.;(!2;6'.:&))=).'!)*:.)2L.62*;#!>&33#!AJJJI"JUBCDEVCYRVYC#!

A"U#! M.'L*!F,!N'&;;&'!-,!d./L./2!4,!&6!.)#!N.T!.;(!.(&;2;&!;=:)&*62(&!6'.;3)*:.6*'!

:**0&'.6&!2;!6?&!/26*:?*;('2.)!:*;6'*)!*9!.0*06*323#!768&46&#!"XXKIAK"BYUKYDEAJAWRAJU"#!

A"C#! $&)P.[=/.'.;!M,!52;!+c,!M2>.3?26.!<,!&6!.)#!F//&(2.6&!&.')>!=0R'&Q=).62*;!*9!S.T!

&T0'&332*;!S>!0YU!S=6!;*6!<Za!S&6.!"E!.!0.'.(2Q/!9*'!(2362;:6!.0*06*62:!0.6?%.>3#!H4625&4&#!

"XXCIXBVDE"WX"R"WXK#!

A"Y#! -?20=[!]1,!c=%.;.!<,!N*=:?2&'R+.>&3!5,!&6!.)#!O2'&:6!.:62P.62*;!*9!N.T!S>!0YU!

/&(2.6&3!/26*:?*;('2.)!/&/S'.;&!0&'/&.S2)2L.62*;!.;(!.0*06*323#!768&46&#!

AJJCIUJUBYVVJDE"J"JR"J"C#!

A"V#! M2>.3?26.!<,!c26.(.!$,!c'.^&%3[2!$,!+*';&!7G,!O&)2.!O,!H&&(!]-#!8P&'&T0'&332*;!

*9!6?&!N:)RA!0'*6&2;!2;:'&.3&3!6?&!?.)9R)29&!*9!0A"N.T#!'(=823(>1&/#!"XXYIAWJBCCDEAVJCXRAVJYA#!



O[O!

!

A"W#! M.62[.2;&;!<,!_&'&L!ZF,!]='232:*P.!G,!&6!.)#!G'*/.62:!?>('*:.'S*;!'&:&06*'R('2P&;!

N.T!Q&;&!&T0'&332*;!23!'&\=2'&(!9*'!0'&/.6='&!*P.'2.;!9.2)='&!:.=3&(!S>!S2*?.L.'(*=3!

&;P2'*;/&;6.)!:?&/2:.)3#!!"#(G&4&##!AJJ"IAKBCDEUYYRUVJ#!

A"K#! c;=(3*;!-M,!<=;Q!c$,!<*='6&))*66&!7Z,!N'*%;!ZG,!c*'3/&>&'!$]#!N.TR(&92:2&;6!

/2:&!%26?!)>/0?*2(!?>0&'0).32.!.;(!/.)&!Q&'/!:&))!(&.6?#!768&46&#!"XXYIAWJBYAUUDEXVRXX#!

A"X#! +*:??.=3&'!1,!c2P26>!$,!899&;!O,!&6!.)#!N.T!.S).62*;!0'*6&:63!.Q.2;36!/>*:.'(2.)!

23:?&/2.R'&0&'9=32*;!2;^='>!2;!6'.;3Q&;2:!/2:&#!./('(01IB823(<&"%#(>8%6(01IB823#!

AJJUIAKCBVDE+AUY"RAUYX#!

AAJ#! $*=:2&!15,!G;;23!MZ,!$&(2P>!],!&6!.)#!M>:!0*6&;62.6&3!.0*06*323!S>!362/=).62;Q!N.T!

.:62P26>!.6!6?&!/26*:?*;('2.#!,23(>&33(=823#!AJJ"IA"B"CDECWAYRCWUV#!

AA"#! +&;('>!]+,!+*>&3!c_,!7.(&3*;!_,!H*S&'63!$G#!H*)&!*9!(./.Q&R3&;32;Qe0'*:&332;Q!

Q&;&3!2;!6?&!'.(2.62*;!'&30*;3&!*9!?.&/*0*2&62:!2;!P26'*!:*)*;>R9*'/2;Q!:&))3#!;4#('(@"-8"#(

=823#!AJJAIWKBWDEYYXRYVV#!

AAA#! 52;(36&;!<,!H*33!G],!c2;Q!G,!&6!.)#!<?&!:*/S2;&(!9=;:62*;3!*9!0'*.0*06*62:!N:)RA!

9./2)>!/&/S&'3!S.[!.;(!S.T!.'&!&33&;62.)!9*'!;*'/.)!(&P&)*0/&;6!*9!/=)620)&!6233=&3#!,23(

>&33#!AJJJIVBVDE"UKXR"UXX#!

AAU#! O.;2.)!44#!N-5RA!9./2)>!0'*6&2;3E!:'262:.)!:?&:[0*2;63!*9!.0*06*62:!:&))!(&.6?#!>384(

>"46&%(@&B#!AJJWI"UBACDEWAYCRWAVU#!

AAC#! 72))23!$4,!-?&;!5,!O&%3*;!Z,!&6!.)#!_'*.0*06*62:!N.[!23!3&\=&36&'&(!S>!M:)R"!.;(!

N:)RT5,!S=6!;*6!N:)RA,!=;62)!(230).:&(!S>!N+UR*;)>!0'*6&2;3#!G&4&B(?&:#!AJJYI"XB""DE"AXCR

"UJY#!



O[M!

!

AAY#! -?&;!5,!72))23!$4,!7&2!G,!&6!.)#!O299&'&;62.)!6.'Q&62;Q!*9!0'*3='P2P.)!N:)RA!0'*6&2;3!

S>!6?&2'!N+UR*;)>!)2Q.;(3!.))*%3!:*/0)&/&;6.'>!.0*06*62:!9=;:62*;#!,23(>&33#!

AJJYI"WBUDEUXURCJU#!

AAV#! f'&;!H<,!O&%3*;!Z,!-?&;!5,!&6!.)#!M26*:?*;('2.)!0&'/&.S2)2L.62*;!'&)2&3!*;!N+U!

)2Q.;(3!&;Q.Q2;Q!/=)620)&!0'*3='P2P.)!N:)RA!'&).62P&3,!;*6!N.[#!'(>&33(=823#!AJJWI"WWBADEAWWR

AKW#!

AAW#! 72))23!$4,!a)&6:?&'!]F,!c.=9/.;;!<,!&6!.)#!G0*06*323!2;262.6&(!%?&;!N+U!)2Q.;(3!

&;Q.Q&!/=)620)&!N:)RA!?*/*)*Q3,!;*6!N.T!*'!N.[#!768&46&#!AJJWIU"YBYK"UDEKYVRKYX#!

AAK#! 5&6.2!G,!N.332[!M-,!7.)&;3[>!5O,!$*':2;&))2!MO,!7&2)&'!$,!c*'3/&>&'!$]#!O2362;:6!

N+U!(*/.2;3!&26?&'!3&;3262L&!*'!.:62P.6&!/26*:?*;('2.)!.0*06*323,!3&'P2;Q!.3!0'*6*6>0&!

:.;:&'!6?&'.0&=62:3#!>"46&%(>&33#!AJJAIABUDE"KUR"XA#!

AAX#! -?266&;(&;!<#!N+U!(*/.2;3E!2;6'.:&))=).'!(&.6?R)2Q.;(3!:'262:.)!9*'!2;262.62;Q!

.0*06*323#!>"46&%(>&33#!AJJAIABUDE"VYR"VV#!

AUJ#! c=%.;.!<,!N*=:?2&'R+.>&3!5,!-?20=[!]1,!&6!.)#!N+U!(*/.2;3!*9!N+UR*;)>!0'*6&2;3!

(299&'&;62.))>!'&Q=).6&!N.TR/&(2.6&(!/26*:?*;('2.)!/&/S'.;&!0&'/&.S2)2L.62*;!S*6?!(2'&:6)>!

.;(!2;(2'&:6)>#!,23(>&33#!AJJYI"WBCDEYAYRYUY#!

AU"#! c2/!+,!H.92=((2;R$?.?!M,!<=!+-,!&6!.)#!+2&'.':?2:.)!'&Q=).62*;!*9!/26*:?*;('2*;R

(&0&;(&;6!.0*06*323!S>!N-5RA!3=S9./2)2&3#!!"#(>&33(=823#!AJJVIKB"ADE"UCKR"UYK#!

AUA#! -.'6'*;!_a,!Z.))&;;&!<,!N*=Q'.3!Z,!&6!.)#!<?&!92'36!.)0?.!?&)2T!*9!N.T!0).>3!.!

;&:&33.'>!'*)&!2;!263!)2Q.;(R2;(=:&(!.:62P.62*;!S>!6?&!N+UR*;)>!0'*6&2;3!N2(!.;(!_fMG#!,23(

>&33#!AJJCI"VBYDEKJWRK"K#!



O[f!

!

AUU#! M.'.;2!M,!<&;&P!<,!+.;:*:[!O,!O*%;%.'(!],!5&/*2;&!4H#!F(&;6292:.62*;!*9!;*P&)!

23*9*'/3!*9!6?&!N+U!(*/.2;!0'*6&2;!N2/!%?2:?!(2'&:6)>!.:62P.6&!N.T!6*!6'2QQ&'!.0*06*323#!

,23(>&33(=823#!AJJAIAAB""DEUYWWRUYKX#!

AUC#! f!M,!M2>.3?26.!<,!$?2[./.!b,!<.(*[*'*!c,!b./.(.!M#!M*)&:=).'!:)*;2;Q!.;(!

:?.'.:6&'2L.62*;!*9!32T!;*P&)!23*9*'/3!*9!?=/.;!N2/,!.!/&/S&'!*9!6?&!0'*.0*06*62:!N:)RA!

9./2)>#!K)=7(E&###!AJJ"IYJXB"DE"UYR"C"#!

AUY#! G(.:?2!M,!d?.*!`,!F/.2!c#!4*/&;:).6='&!*9!(>;&2;!)2Q?6!:?.2;R)2;[&(!N+UR*;)>!

0'*6&2;!N2/!23*9*'/3#!>&33(?&"#1(?8FF&%#!AJJYI"ABADE"XAR"XU#!

AUV#! 8gH&2))>!5G,!-=))&;!5,!@23P.(&'!],!&6!.)#!<?&!0'*.0*06*62:!N+UR*;)>!0'*6&2;!S2/!23!

&T0'&33&(!2;!?&/.6*0*2&62:,!&026?&)2.),!;&='*;.),!.;(!Q&'/!:&))3#!./('(0"#123#!

AJJJI"YWBADECCXRCV"#!

AUW#! _=6?.).[.6?!+,!+=.;Q!O-,!8gH&2))>!5G,!c2;Q!$M,!$6'.33&'!G#!<?&!0'*.0*06*62:!

.:62P26>!*9!6?&!N:)RA!9./2)>!/&/S&'!N2/!23!'&Q=).6&(!S>!2;6&'.:62*;!%26?!6?&!(>;&2;!/*6*'!

:*/0)&T#!,23(>&33#!"XXXIUBUDEAKWRAXV#!

AUK#! H./^.=;!GH,!<*/)2;3*;!$,!1((.*=(2!G,!O*%;%.'(!]#!f0'&Q=).62*;!*9!6%*!N+UR

*;)>!0'*6&2;3,!N/9!.;(!N2/,!(='2;Q!<Za!S&6.R2;(=:&(!.0*06*323#!H4625&4&#!AJJWIAVBWDEXWJR

XK"#!

AUX#! -)>S*=%!-,!M:+2:?2!N1,!+.(^2!G,!&6!.)#!<ZaS&6.R/&(2.6&(!.0*06*323!*9!N='[266g3!

)>/0?*/.!N5C"!:&))3!23!.33*:2.6&(!%26?!6?&!'&)*:.62*;!*9!/26*:?*;('2.)!N2/15#!H4625&4&#!

AJJKIAWBACDEUCCVRUCYV#!

ACJ#! +&'/.;!MO,!4>/.;!<,!7&)2;!M,!&6!.)#!-*/0)&62;Q!6?&!9./2)>!0*'6'.26!*9!6?&!.;62R

.0*06*62:!N:)RA!0'*6&2;3E!:'>36.)!36'=:6='&!*9!?=/.;!N9)R"!2;!:*/0)&T!%26?!N2/#!K)=7(E&###!

AJJKIYKABAYRAVDEUYXJRUYXC#!



O[i!

!

AC"#! _&))&Q'2;2!M,!N*=2))&6!_,!H*S.62!M,!N&)L!Z<,!O.P&>!ZM,!$6'.33&'!G#!5*33!*9!N2/!

2;:'&.3&3!<!:&))!0'*(=:62*;!.;(!9=;:62*;!2;!2;6&')&=[2;!W!'&:&06*'R(&92:2&;6!/2:&#!'()*+(,&-#!

AJJCIAJJBXDE""KXR""XY#!

ACA#! Z*/&LRN&;26*!M,!N.)3.3!_,!-.'P.^.)R@&'Q.'.!`,!&6!.)#!M&:?.;23/!*9!.0*06*323!

2;(=:&(!S>!Fa4R.)0?.!2;!?=/.;!/>&)*/.!:&))3E!'*)&!*9!].["!.;(!N2/!.;(!0*6&;62.62*;!S>!
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RAD50 P1 58 709 TGTAAAACGACGGCCAGTGAGCACTGATCGGAATGGAT CAGGAAACAGCTATGACGCGCACTCACAGCTTCCT
RAD50 P2 58 733 TGTAAAACGACGGCCAGTGGTCTTTCGTCTTTTCCCATT CAGGAAACAGCTATGACGGAATGTGCGCATGTGTATT
RAD50 CNS1 58 377 TGTAAAACGACGGCCAGTCAAACGTTTCTTCAACCAGGA CAGGAAACAGCTATGACTGCTCATGTCAAAGGCACA
RAD50 CNS2 60 635 TGTAAAACGACGGCCAGTCAGAGGCATGCTGAGCAGA CAGGAAACAGCTATGACTTTGGGCATGGGGTAGAAC
RAD50 CNS3 55 427 TGTAAAACGACGGCCAGTCCTTTTGAAAGGAGCATAAAATG CAGGAAACAGCTATGACAAAGCCCTTAGGTTCTTTGGA
RAD50 CNS4 60 512 TGTAAAACGACGGCCAGTTGACTTCCTTTTCCAGAGCAA CAGGAAACAGCTATGACCCCGGGTGACAGAGAAGTG
RAD50 CNS5 58 529 TGTAAAACGACGGCCAGTGAGACCAGCCTAACATGGTGA CAGGAAACAGCTATGACTTGCTAATTAATTTTCATAACTCAGAA
RAD50 CNS6 60 332 TGTAAAACGACGGCCAGTTCCAGGAAGGGGATAAGTGG CAGGAAACAGCTATGACTGTTCAACTATAGAAGGCTTACTCC
RAD50 1 62 435 TGTAAAACGACGGCCAGTgtaccgcacccggaagtc CAGGAAACAGCTATGACTTAACTGAGGCCGAAGCAAG
RAD50 1 57 431 TGTAAAACGACGGCCAGTGTGGGAGGAAAGGCTCCAT CAGGAAACAGCTATGACtcccattttattctccgaaaga
RAD50 2 56 266 TGTAAAACGACGGCCAGTcatattttatggtaaacttctgtgg CAGGAAACAGCTATGACgttttccagtgccaagtttt
RAD50 3 60 330 TGTAAAACGACGGCCAGTgcctttttctcagaaccaaca CAGGAAACAGCTATGACgaaaacaaccatcaacttacagacc
RAD50 4 55 332 TGTAAAACGACGGCCAGTagatacactgaaggttattttaca CAGGAAACAGCTATGACaaattgcaaacacagttcaa
RAD50 5 60 423 TGTAAAACGACGGCCAGTagtgacagcataatatcccactg CAGGAAACAGCTATGACttgatttagccagtccacga
RAD50 6 61 344 TGTAAAACGACGGCCAGTctaaatgcctggacctggag CAGGAAACAGCTATGACatgtggatggcaaaatgga
RAD50 7 60 404 TGTAAAACGACGGCCAGTtgaaggatattgaataaggtttggtt CAGGAAACAGCTATGACgattggcttttcactcagca
RAD50 8 62 308 TGTAAAACGACGGCCAGTCAAGCAGATCGCCATCAAG CAGGAAACAGCTATGACatgccaaaatggagtccaac
RAD50 9 57 495 TGTAAAACGACGGCCAGTtatccctgctgagcaacaca CAGGAAACAGCTATGACacatgagaataagacaaagttgatgt
RAD50 10 57 407 TGTAAAACGACGGCCAGTtgcaaacagtaatatttggaaca CAGGAAACAGCTATGACgacttatgagtgcaaggtaggc
RAD50 11 54 262 TGTAAAACGACGGCCAGTcctatagGCTGACAAAGATGA CAGGAAACAGCTATGACcaattaaacaggtaagcatga
RAD50 12 58 424 TGTAAAACGACGGCCAGTtgttggcagaatttgtcttgtt CAGGAAACAGCTATGACtgaaatccaagccattaggc
RAD50 13 58 466 TGTAAAACGACGGCCAGTagaaaaagatacaaccgtattcaga CAGGAAACAGCTATGACgggcataccagctcagagtc
RAD50 14 60 460 TGTAAAACGACGGCCAGTccctgaaaagaacacaatgtcac CAGGAAACAGCTATGACcaggatggggaattctaaaca
RAD50 15 53 318 TGTAAAACGACGGCCAGTttaaagattttgaataatgcag CAGGAAACAGCTATGACcgttgtccatgtaacagata
RAD50 16 60 433 TGTAAAACGACGGCCAGTgggcccacagaaatagcat CAGGAAACAGCTATGACgggtgacagaacgagactgt
RAD50 17 61 357 TGTAAAACGACGGCCAGTgggtcattgaaaggagcaaa CAGGAAACAGCTATGACagtgtccgacgtggtgctat
RAD50 18 59 373 TGTAAAACGACGGCCAGTtggaaactggaacccaatgt CAGGAAACAGCTATGACTCTTTGTGTTTCTCGCATTCA
RAD50 19 59 357 TGTAAAACGACGGCCAGTTTCAAGATGGGAAAGACGACTA CAGGAAACAGCTATGACgcctctttcctttttgcattt

Appendix A.1 - PCR primers and conditions. M13 sequencing extensions in bold capital font.  Coding sequence is shown in capitals, intronic sequence in small font.
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RAD50 20 61 357 TGTAAAACGACGGCCAGTcacttgctgtcaccagttgc CAGGAAACAGCTATGACcaaaggataccaggctgagg
RAD50 21 54 335 TGTAAAACGACGGCCAGTTGAACATCAGAAGTTGGAA CAGGAAACAGCTATGACaaatgagagaaaagatgactaaa
RAD50 22 54 339 TGTAAAACGACGGCCAGTaccattgaaaatattgaggaag CAGGAAACAGCTATGACgtaatgctggcatgatgaga
RAD50 23 61 420 TGTAAAACGACGGCCAGTcaccagccattgttttcctc CAGGAAACAGCTATGACcaaagagcttcccaccattc
RAD50 24 60 340 TGTAAAACGACGGCCAGTcctgtgacgtttcccacttt CAGGAAACAGCTATGACcacaacctgtccccaaatgt
RAD50 25 60 517 TGTAAAACGACGGCCAGTcaaggtttgcggtgactttt CAGGAAACAGCTATGACGGGATGAAGAGCAGCAAATC
NBS1 P1 62 504 TGTAAAACGACGGCCAGTggtgaaatccttatcttcatcatt CAGGAAACAGCTATGACGCAGCAGTTTCCACATCG
NBS1 P2 62 504 TGTAAAACGACGGCCAGTctgggcctaaacaagccttt CAGGAAACAGCTATGACttaaatgcattaaaatacttaccagtt
NBS1 P3 65+ 505 TGTAAAACGACGGCCAGTttgtgcttaggagtttgcatc CAGGAAACAGCTATGACgtctacatcctgcgcactact
NBS1 P3b 65+ 505 TGTAAAACGACGGCCAGTgacagggtcttgctctatcg CAGGAAACAGCTATGACagctggttcaagctctcctc
NBS1 CNS1 60 330 TGTAAAACGACGGCCAGTCGCTGGTGGTAATAAGAAAGATG CAGGAAACAGCTATGACTGCTTTGGTGCAGTCTGTTT
NBS1 CNS2 53 335 TGTAAAACGACGGCCAGTTGGTGAGTGCATTTTGTACATC CAGGAAACAGCTATGACGTTGCAGAGATGGCAATTTT
NBS1 CNS3 54 335 TGTAAAACGACGGCCAGTTTAAGCTTACCCACTATACACAGATTT CAGGAAACAGCTATGACTTGAAGACTGGCAGTTAATCTCTA
NBS1 CNS4 54 335 TGTAAAACGACGGCCAGTCTTTAATGCTTGTTTCAGGATGT CAGGAAACAGCTATGACTTCTGGACTATGTGGCTTGC
NBS1 CNS5 58 283 TGTAAAACGACGGCCAGTGCCCCAGCGAGTAAGCTATT CAGGAAACAGCTATGACGGCCCTGAGGATCACAGTAA
NBS1 CNS6 58 433 TGTAAAACGACGGCCAGTGCAAATGTACATGGATGACTGG CAGGAAACAGCTATGACTGGCCTCAATATGAGTGTAGCA
NBS1 1 62 389 TGTAAAACGACGGCCAGTactcccgcctcatccaag CAGGAAACAGCTATGACcttgccatacagcgtactcg
NBS1 2 58 433 TGTAAAACGACGGCCAGTctaacatttgaataacaaaggtgttt CAGGAAACAGCTATGACcaaatcctgtgaactctctctca
NBS1 3 56 443 TGTAAAACGACGGCCAGTgccacctgcctattgtcttt CAGGAAACAGCTATGACttcctttaggatttggctgaaa
NBS1 4 59 433 TGTAAAACGACGGCCAGTaaaaattgccatctctgcaa CAGGAAACAGCTATGACaaaaatctgtgtatagtgggtaagc
NBS1 5 58 388 TGTAAAACGACGGCCAGTgagagatgaaagggaaaaca CAGGAAACAGCTATGACccgaactataacacagcaact
NBS1 6 57 433 TGTAAAACGACGGCCAGTtggaaattatgccttttgagtg CAGGAAACAGCTATGACcaaaatcccaaaatgaaatacg
NBS1 7 56 445 TGTAAAACGACGGCCAGTtgtttcccaaatcaaattcttatg CAGGAAACAGCTATGACttgttaggtgaaaagcaacaaaa
NBS1 8 61 411 TGTAAAACGACGGCCAGTccataaaattatttgggaggaaaa CAGGAAACAGCTATGACtggtgaatatggtcaccccta
NBS1 9 57 445 TGTAAAACGACGGCCAGTtcccctcagcatggtatagtc CAGGAAACAGCTATGACcctggtatcccattcttcca
NBS1 10 56 496 TGTAAAACGACGGCCAGTtttaacgatctttgtttctctatt CAGGAAACAGCTATGACagcagcagaagcatacttaatc
NBS1 11a 60 507 TGTAAAACGACGGCCAGTtgtgaactaaatggagggagtg CAGGAAACAGCTATGACCACATCATCCATTTCCCTTTTT
NBS1 11b 61 504 TGTAAAACGACGGCCAGTGCCTGTGGACACAAACTCAG CAGGAAACAGCTATGACcaaaatcgaaagtacctgttagcat
NBS1 12 57 384 TGTAAAACGACGGCCAGTttcaaaaggccaagaagtga CAGGAAACAGCTATGACaatccatttcaaggcacaatc
NBS1 13 59 452 TGTAAAACGACGGCCAGTgattcccaaatgacaagtga CAGGAAACAGCTATGACtgcttttatctttgtttagcatca
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NBS1 14 59 451 TGTAAAACGACGGCCAGTggcacttatgcatgatttacca CAGGAAACAGCTATGACtgcttgaaggccaccataat
NBS1 15 61 443 TGTAAAACGACGGCCAGTcctccaggatgtggaaatct CAGGAAACAGCTATGACaaacccaattgagaggtgctt
NBS1 16 57 466 TGTAAAACGACGGCCAGTctatttgccaaagtgtgactaca CAGGAAACAGCTATGACGGGTGACTTTAGTCTTTACCTTACG

MRE11 P1 58 732 TGTAAAACGACGGCCAGTGGACCCTTCAATGGAACTGA CAGGAAACAGCTATGACGCAGGATCCGTGAAAAGAAA
MRE11 P2 60 698 TGTAAAACGACGGCCAGTCCTGAACCTTGCAACACAAA CAGGAAACAGCTATGACGAGCTGGATCCCCTCTCC
MRE11 CNS1 55 428 TGTAAAACGACGGCCAGTCGATTTTCCTGGAAGAGTACGA CAGGAAACAGCTATGACATTTTAAATGTGTTTTCATCATCACT
MRE11 CNS2 55 378 TGTAAAACGACGGCCAGTGATGAAGGTCACCATCTCACAA CAGGAAACAGCTATGACTCCTTTTCTGTGAAGTATGTCCA
MRE11 CNS3 58 461 TGTAAAACGACGGCCAGTTGGAAGTAAGACTAGAGATCCTACAA CAGGAAACAGCTATGACGCACAAAGTGCATCTGCCTA
MRE11 CNS4 58 324 TGTAAAACGACGGCCAGTCATATGCTACCATCATAGTCCTGTT CAGGAAACAGCTATGACGGAGAGAAATGAACACCGAGTC
MRE11 CNS5 58 335 TGTAAAACGACGGCCAGTGCTGCTACTATGTTTGCTACCC CAGGAAACAGCTATGACTGGAAGGCAAAAGATGAGTG
MRE11 CNS6 58 284 TGTAAAACGACGGCCAGTGACATTTTTCCTACCACTTCAAAGA CAGGAAACAGCTATGACACAGGCTATTTCAATTTTCACTG
MRE11 2 58 213 TGTAAAACGACGGCCAGTTTTGGAATCGAGTGCATTTTC CAGGAAACAGCTATGACtgatcacagttgacgagcttt
MRE11 3 58 351 TGTAAAACGACGGCCAGTttgtctcaatttgtttgaatatcct CAGGAAACAGCTATGACaggcaaggtaagcacctgag
MRE11 4 52 334 TGTAAAACGACGGCCAGTtctctttcatctgtagtttacaaaaa CAGGAAACAGCTATGACcgtgtcttatacagcaaatacca
MRE11 5 53 265 TGTAAAACGACGGCCAGTtttggaggagaatcttaggg CAGGAAACAGCTATGACcatgctttccacagacaaac
MRE11 6 53 326 TGTAAAACGACGGCCAGTtgcttttaacaggtgatacga CAGGAAACAGCTATGACtctccaaatttctcaattgttt
MRE11 7 56 300 TGTAAAACGACGGCCAGTtgagaaggacataatttagaagca CAGGAAACAGCTATGACtcagaaacagatttgggaagc
MRE11 8 58 433 TGTAAAACGACGGCCAGTtcctgtgcacactttctggt CAGGAAACAGCTATGACggccttaaacctatgagatgatt
MRE11 9 62 366 TGTAAAACGACGGCCAGTtgcacatcaccctgagga CAGGAAACAGCTATGACtcaacataaaggcttccctct
MRE11 10 56 271 TGTAAAACGACGGCCAGTgctgctattcagccaagttaaa CAGGAAACAGCTATGACtcctcactacttttcaaagaaacc
MRE11 11 59 326 TGTAAAACGACGGCCAGTcaagcataaacactgtgaatactgaa CAGGAAACAGCTATGACtttaataaagattccttcacaaatcc
MRE11 12 58 331 TGTAAAACGACGGCCAGTccttctccactgacaacttgc CAGGAAACAGCTATGACgaaacattttgaggattcattttgt
MRE11 13 56 397 TGTAAAACGACGGCCAGTtttggtaattttccttgctca CAGGAAACAGCTATGACaaacaaatcagagaggttaaatagtga
MRE11 14 58 278 TGTAAAACGACGGCCAGTttcttaattgtagccccttgtt CAGGAAACAGCTATGACtcccctagacctatggactga
MRE11 15 60 311 TGTAAAACGACGGCCAGTtgattagttcatgtcaatgcctaaat CAGGAAACAGCTATGACAATTCTGCCCTCTTCCACCT
MRE11 15 60 319 TGTAAAACGACGGCCAGTAGGGCCAGAGCACTCAGAT CAGGAAACAGCTATGACgacaagatctaattctgtattttccac
MRE11 16 57 263 TGTAAAACGACGGCCAGTttagtgttgtatgaaataaaccttagc CAGGAAACAGCTATGACaagggctaccaatggtgatt
MRE11 17 57 264 TGTAAAACGACGGCCAGTcagttttgcagataggactcagaa CAGGAAACAGCTATGACttgacaattcataatgcagaaaac
MRE11 18 53 261 TGTAAAACGACGGCCAGTaatcgtgtaattcatttcttca CAGGAAACAGCTATGACtgtgtaactttggaattctgg
MRE11 19 61 257 TGTAAAACGACGGCCAGTgccagaaaggcacacttgat CAGGAAACAGCTATGACtcagcaactagctggcagtc
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MRE11 20 58 279 TGTAAAACGACGGCCAGTtgcccataagaacttctgtc CAGGAAACAGCTATGACTTATGGAGTTATGCTCAGGA
BLM P1 58 696 TGTAAAACGACGGCCAGTGTCCATGGAGGCATCTGAGT CAGGAAACAGCTATGACCAGAGCAGGGCTAGATCAATG
BLM P2 53 742 TGTAAAACGACGGCCAGTCCATTTATATGGATGAATGGAT CAGGAAACAGCTATGACTGTGTCTCTGCGATGTTTTG
BLM CNS1 56 517 TGTAAAACGACGGCCAGTTTCCAGTGTCATCTACTGCTCAA CAGGAAACAGCTATGACCACATAAAACATGCTTCTCTACTTTG
BLM CNS2 56 426 TGTAAAACGACGGCCAGTCCACTGAAGGCTCCAGAGAA CAGGAAACAGCTATGACGCTTCCTCAGGCTCTTCTTTC
BLM CNS3 56 316 TGTAAAACGACGGCCAGTAAGCATTTTGGGTTTCTTCC CAGGAAACAGCTATGACCACCCAGCCTAATACGACAT
BLM CNS4 56 435 TGTAAAACGACGGCCAGTCCGGCTACTTGGGAACCT CAGGAAACAGCTATGACGGGAATGAAGAAGAGAGAAGGTG
BLM CNS5 58 507 TGTAAAACGACGGCCAGTAACAGAGTTGCTTGCAGAAAAA CAGGAAACAGCTATGACCAGGGTTGTCCTCCGATAAG
BLM CNS6 58 418 TGTAAAACGACGGCCAGTAGTCCCTGTGCAGTGAAAGAA CAGGAAACAGCTATGACTTGAGGGTATAGGGCCACAG
BLM 2 50 313 TGTAAAACGACGGCCAGTagtccttcctcccctcaaaa CAGGAAACAGCTATGACcatctgtacaatgggggagttt
BLM 3 58 588 TGTAAAACGACGGCCAGTtggattctttgctcagttgg CAGGAAACAGCTATGACTTTGGGGTGGTGTAACAAA
BLM 3 55 512 TGTAAAACGACGGCCAGTTCCCGGGATACTGCTCTC CAGGAAACAGCTATGACtcccaatggctagctttgaa
BLM 4 54 427 TGTAAAACGACGGCCAGTgccagaagcactcattctta CAGGAAACAGCTATGACtttttgaggctttcacttg
BLM 5 56 334 TGTAAAACGACGGCCAGTtgtctgatcagtggtagaaaa CAGGAAACAGCTATGACcaatctttgtgttacgttgttt
BLM 6 57 315 TGTAAAACGACGGCCAGTccatgcctagccaagacttt CAGGAAACAGCTATGACcattttgccctgtccatttt
BLM 7 54 533 TGTAAAACGACGGCCAGTatttgcttttgtggcctacc CAGGAAACAGCTATGACGGAAGGTTGGGTTTCTCTTT
BLM 7 54 535 TGTAAAACGACGGCCAGTTTTATTCAATACCCATTTACAGAAGTC CAGGAAACAGCTATGACtgatgatttgctatggtttttctta
BLM 8 58 428 TGTAAAACGACGGCCAGTgggcaagggaaatgctaaag CAGGAAACAGCTATGACcaggaggtttaagaggtccctaa
BLM 9 61 335 TGTAAAACGACGGCCAGTagggacaatatgccttggtg CAGGAAACAGCTATGACaaaaggttatccagaggactgaaa
BLM 10 56 401 TGTAAAACGACGGCCAGTgatatgtatttcctttgataggtttga CAGGAAACAGCTATGACttggggtttctggatgaaag
BLM 11 56 285 TGTAAAACGACGGCCAGTccacagaatcatgaggtgatgt CAGGAAACAGCTATGACcactcagtgtgggtttttattca
BLM 12 52 321 TGTAAAACGACGGCCAGTcattgagcagtgttggcttt CAGGAAACAGCTATGACcatgtagcagctctggcagt
BLM 13 54 351 TGTAAAACGACGGCCAGTtgggggttaggattttaggg CAGGAAACAGCTATGACtgctgtcataatgcaaaaagg
BLM 14 56 430 TGTAAAACGACGGCCAGTgtgtgtggtcttccagcagt CAGGAAACAGCTATGACccttcaaggtaaaaacagtttgc
BLM 15 50 383 TGTAAAACGACGGCCAGTttatgaaaatgttccttcaagtc CAGGAAACAGCTATGACactggaccagaagtaccacaa
BLM 16 60 464 TGTAAAACGACGGCCAGTatgccatgttgacaatgctg CAGGAAACAGCTATGACtctgtcggagaccacctttt
BLM 17 45 325 TGTAAAACGACGGCCAGTaccctagtaatctaggcatt CAGGAAACAGCTATGACtttctatgtacttgtaataaattc
BLM 18 58 428 TGTAAAACGACGGCCAGTtctgtccaaacctgtccataa CAGGAAACAGCTATGACtctataagcttggacaaagacact
BLM 19 54 434 TGTAAAACGACGGCCAGTccccaaaaatgcaattaagc CAGGAAACAGCTATGACccccaaaaagaaacaaacca
BLM 20 61 325 TGTAAAACGACGGCCAGTatgcgtgaatgagcctgaat CAGGAAACAGCTATGACgcattcacacaactgcatcc
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BLM 21 54 432 TGTAAAACGACGGCCAGTatatggcagggaagcagcta CAGGAAACAGCTATGACaggcagagctgttgcacttt
BLM 22 60 407 TGTAAAACGACGGCCAGTcgtaggcagaaaatgcacaa CAGGAAACAGCTATGACAGTCACAGATGGTCAGATGCT
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Appendix A.2 - Genotyping assays. Variant position in boldtype.

Variant Name Chromosomal 

Position

VIC Probe* 6FAM Probe*

5 RAD50_IVS4(+19)G/A 5:131437352 ACCCTTAAATAGACTTTG CCCTTAAATAAACTTTG
8 RAD50_IVS7(-38)C/T 5:131446477 TTCAACTGGTGCTTAAA TTTTTTCAACTAGTGCTTAAA

24 RAD50_IVS22(+24)A/G 5:131495032 TGTATCACAAATGCTCTTT TATCACAAGTGCTCTTT
25 RAD50_IVS22(+62)A/G 5:131495068 TCTTCCCCTTATGACCTC CCCCTTGTGACCTC
29 NBS1_5(-905)T/C 8:89377795 CATGGCAAGACCCTGT ATGGCAAGGCCCTGT
35 NBS1_5UP_(-352)_del(AGTA) 8:89378342 ACATAACTGGTAAGTATTT ACATAACTGGTATTTTAAT
36 NBS1_X2_(102)_G/A 8:89380460 TGCCATTCTGATTGAA TGTGCCATTCTAATG
39 NBS1_IVS3(+208)G/A 8:89382081 CTTCATGGGAAGTTACA TCATGGGAAATTACA
45 NBS1_X5_(553)_G/C 8:89384989 AGCAGTTCAGTCCAA AGCAGTTGAGTCCAA
59 NBS1_X13_(2016)_A/G 8:89417026 TTTACCTTACGTACATTTAG TTTACCTTACGTATATTTAG
64 NBS1_3UTR(+273)G/A 8:89427902 CCAGATGGATTTCT CCAGACGGATTTC
67 MRE11_5(-1703)A/G 11:96479846 CAGTAAGGTTTATAGCCC AGTAAGGTTTACAGCCC
69 MRE11_5(-1456)C/T 11:96480091 CCGGCACTCTGCCAC CGGCACTTTGCCAC
72 MRE11_IVS2(+28)G/A 11:96481591 CTGGAATCCCTTGTTATT CTGGAATCCCTTATTATT
81 MRE11_IVS9(-60)A/T 11:96503635 CTTTCGTTTGCACATCA CTTTCGTATGCACATCA
95 BLM_IVS7(+388)C/T 15:89106380 CTTTGTATTAATCGATTCTC TTTGTATTAATCAATTCTC
96 BLM_IVS7(+798)ins(T) 15:89106791 AGCAGCGTAAACTG CAGCAGCGTAACTG
98 BLM_IVS12(+7)T/C 15:89114331 CGTGCAACAACTTA ACGTGCAACGACTTA
114 BLM_IVS21(-60)_del(GAA) 15:88944874 CAAAAATGAATGACCTTCCTC ATGAATGACCTTCTTCCTC
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5
8

24
25
29
35
36
39
45
59
64
67
69
72
81
95
96
98
114

Forward Primer Reverse Primer Minor Allele 

Frequency
GCTTTGAAGCAAAAGTTTGATGAGATTTT GCATCCAAATTGCAAACACAGTTCA 20.91%
CGTGAATCTGCAGCTATCTCAACTT TTGCAGCTGTAGACGACCTTTTAA 2.51%

CGTGGACAAGGTGAGTACCAT TGCGGAGAGGGCTTTGG 4.73%
CAAGGTGAGTACCATGGTGTATCA GGAGGTAATGCTGGCATGATGA 1.87%
CACCAAGCCCTGCTAACTTTAAAAT GCCAGGAGTTCAAGATCAGCAT 34.73%
AAACTGCAAACGCGACGAAACT TAACTCCAAAGCAACATAAGGAAAATT 5.45%
TTGAGTACGTTGTTGGAAGGAAAA AGCAGTTAACACAGCATGATTTCG 33.88%

AGTGGGCCCTGAGGGA CCTTCACCAATGAGGAATCGAAGA 39.32%
GACGTCCAATTGTAAAGCCAGAATA TTCAATTTGTGGAGGCTGCTT 33.82%

GGCTTTGTCATTGCATCTTTTTTTCATTTTT AATGGTGGAAGGGTGACTTTAGTC 33.15%
TTGACTGAATTTAGATCACTGGTGATTAA TGAAATTTTTTAGTTGACCATAATCATCA 32.91%
TCAACTCCTTACAAACAACTCAGTGAT GTTCCATTGAAGGGTCCTTGATCT 33.29%

CTGGGAGGGAGGGAGAGG GCTCACGGGCCTGTGA 1.91%
ATGCACTGTAAGCACCTGACTT CACAGTTGACGAGCTTTAGAAACC 44.29%

GCAGAAACATTTATTTTTAAGAGTATGATTTTATAAAGAAGCA CACCGAGTCACAGTGTAAATTTCCT 32.34%
GCAAAAATGGATTCGCATGCTAAAAA CATATCCTTTATAGACTACCCTATATTTTAACATTTTAACACAT 6.15%
ATTGATGACTTAATACCACGGAGGTTT ACACATTCTAACATGATACAAAAATAAATCCATTAATCG 4.82%
TCCTGACTCAGCTGAAGATTCTCA CCCCAGGGTTCTCAAATACGT 27.16%

TCCTTTATTCCATAAGTAGTAAAGGAAACTTACCT CCCCCTGAAATGTGACAAAGAAAAA 34.56%
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Appendix A.3 - Samples sequenced.

No. %
Gender

Male 53 60.9%
Female 34 39.1%

Age group (years)
20-24 4 4.6%
25-29 5 5.7%
30-34 8 9.2%
35-39 8 9.2%
40-44 21 24.1%
45-49 20 23.0%
50-54 21 24.1%

Pathology
       B-cell lymphomas

DLBCL 29 33.3%
FL1 21 24.1%
FL2/FL3 9 10.3%
MZL/ MALT 4 4.6%
MCL 4 4.6%
SLL/CLL 2 2.3%
LPL 1 1.1%
MISC BCL 4 4.6%

       T-cell lymphomas
MF 6 6.9%
PTCL 3 3.4%
MISC TCL 1 1.1%
PTLD 2 2.3%
Unknown 1 1.1%

Total 87

DLBCL = Diffuse Large B-Cell Lymphoma, FL = Follicular Lymphoma, FL1 = 

Follicular Lymphoma grade 1, FL2 = Follicular Lymphoma grade 2, FL3 = 

Follicular Lymphoma grade 3, MZ/MALT = Marginal Zone lymphoma/Mucosa-

Associated Lymphoma Tissue lymphoma,MCL = Mantle Cell lymphoma, SLL = 

Small Lymphocytic Lymphoma, LPL = Lymphoplasmacytic Lymphoma, Misc. B-

cell = Miscellaneous B-cell lymphoma, MF = Mycosis Fungoides, PTCL = 

Peripheral T-Cell Lymphoma, Misc. T-cell = Miscellaneous T-cell lymphoma.
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Appendix A.4 - SNPs discovered by re-sequencing.  

Variant Name Chromosome 

Position

dbSNP number,            

build 128

Flanking sequence Nucleotide 

Change

Codon 

Change

Amino 

Acid 

Change

Minor Allele 

Frequency
1 RAD50_5UP_(-660)_T/C 5:131414499 rs2706335 agttttgaca[T/C]gaactgaccc T/C N/A N/A 0.54%
2 RAD50_5UP_(-501)_G/A 5:131414657 gcaaagatcc[G/A]gaagtccgct G/A N/A N/A 0.56%
3 RAD50_5UP_(-475)_A/C 5:131414682 tggcaacagc[A/C]cccagcacct A/C N/A N/A 0.57%
4 RAD50_5UTR_(-38)_A/G 5:131415118 rs4526098 GCCTTTGTGG[G/A]CTCCAGGTCC G/A N/A N/A 0.53%
5 RAD50_IVS4_(+19)_G/A 5:131437352 rs17166050 cccttaaata[G/A]actttgtagt G/A N/A N/A 23.40%
6 RAD50_IVS6_(+11)_G/A 5:131445531 gtttgtggtg[G/A]tagaattttg G/A N/A N/A 1.58%
7 RAD50_X7_(993)_G/A 5:131445847 rs28903091 GACTGTCATC[G/A]TGAACTGGAA G/A CGT/CAT R/H 0.53%
8 RAD50_IVS7_(-38)_C/T 5:131446477 ttttaagcac[C/T]agttgaaaaa C/T N/A N/A 2.72%
9 RAD50_IVS7_(-23)_T/C 5:131446491 gaaaaaaaaa[T/C]tatgagattt T/C N/A N/A 0.54%

10 RAD50_X8_(1094)_G/A 5:131446555 GAACATATCC[G/A]AGCTAGAGAT G/A CGA/CAA R/Q 0.54%
11 RAD50_X9_(1336)_A/G 5:131447546 AATTGAGTTA[A/G]AATCAGAAAT A/G AAA/GAA K/E 0.53%
12 RAD50_X12_(1911)_T/A 5:131452810 GTAGCCAGGA[T/A]TTTGAAAGTG T/A GAT/GAA D/E 0.53%
13 RAD50_IVS12_(+30)_A/C 5:131452897 rs2522390 ttatcaggat[A/C]ctttgacacc A/C N/A N/A 0.53%
14 RAD50_X13_(2025)_C/T 5:131453449 rs34147298 AGCTAACAGA[C/T]GAAAACCAGT C/T GAC/GAT D/D 0.53%
15 RAD50_X16_(2525)_T/C 5:131462625 rs28903093 ttttgtgtag[T/C]TTCTAGTAAG T/C GTT/GCT V/A 0.53%
16 RAD50_IVS16_(-31)_A/G 5:131466402 atggaatatt[A/G]tataatactt A/G N/A N/A 0.57%
17 RAD50_X18_(2840)_T/C 5:131466944 CTGAATGATA[T/C]AAAGAGAAGG T/C ATT/ACT I/T 0.55%
18 RAD50_IVS18_(-5)_ins(T) 5:131467093 tttctttttt[-/T]gtagCAAAAA -/T N/A N/A 0.53%
19 RAD50_IVS20_(-696)_T/A 5:131475188 rs2106984 ccaacaagac[T/A]tgtaatccag T/A N/A N/A 9.09%
20 RAD50_IVS20_(-457)_del(AG) 5:131475426 rs33932778,rs2406542 atttttaata[AG/-]tattactgca AG/- N/A N/A 27.85%
21 RAD50_IVS21_(-7628)_A/G 5:131487298 rs3798134 atttaggctt[G/A]ttaaggaaca G/A N/A N/A 23.08%
22 RAD50_IVS21_(-7201)_C/T 5:131487724 tgtattaccc[C/T]atactaatac C/T N/A N/A 23.37%
23 RAD50_IVS21_(-905)_C/T 5:131494019 rs12653750 ttcataaacc[C/T]gcttccaaag C/T N/A N/A 22.16%
24 RAD50_IVS22_(+24)_A/G 5:131495032 tgtatcacaa[A/G]tgctctttcc A/G N/A N/A 5.85%
25 RAD50_IVS22_(+62)_A/G 5:131495068 rs17166112 tcttcccctt[A/G]tgacctctca A/G N/A N/A 3.23%
26 RAD50_IVS22_(+285)_A/G 5:131495290 rs2040704 gccaaaatgc[A/G]ataagaaaaa A/G N/A N/A 24.18%
27 RAD50_IVS23_(+1205)_C/T 5:131497236 caatttaaag[C/T]atctgcagat C/T N/A N/A 0.62%
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28 RAD50_X25_(3858)_C/T 5:131500089 AGAAATTCTA[C/T]AGGATTAAAA C/T TAC/TAT Y/Y 0.57%
29 NBS1_5UP_(-905)_T/C 8:89377795 rs13312842 aaagacaggg[T/C ]cttgccatgt T/C N/A N/A 34.18%
30 NBS1_5UP_(-810)_T/C 8:89377889 rs13312843 gagcgagcca[T/C ]ggtgctgggc T/C N/A N/A 2.47%
31 NBS1_5UP_(-775)_del(T) 8:89377923 rs13312844 ttaaagtgac[T/-]tttcccccct T/- N/A N/A 0.62%
32 NBS1_5UP_(-732)_G/A 8:89377965 rs13312846 caaaatgtat[G/A ]tgatcaggag G/A N/A N/A 1.30%
33 NBS1_5UP_(-550)_G/A 8:89378146 rs1805800 ccagtattta[G/A ]catgtgatta G/A N/A N/A 32.54%
34 NBS1_5UP_(-425)_T/C 8:89378270 atcattatta[T/C ]caccattact T/C N/A N/A 0.69%
35 NBS1_5UP_(-352)_del(AGTA) 8:89378342 rs36226237 ataactggta[A/G GTAdel]ttttaatgca A/G GTAdel N/A N/A 5.63%
36 NBS1_X2_(102)_G/A 8:89380460 rs1063045 GTGCCATTCT[G/A]ATTGAAAATG G/A CTG/CTA L/L 32.89%
37 NBS1_IVS2_(-541)_del(G) 8:89381186 tttaatcaaa[G/-]attgcatata G/- N/A N/A 0.57%
38 NBS1_IVS2_(-448)_A/G 8:89381278 atttctacag[A/G]aaaagtaaaa A/G N/A N/A 0.57%
39 NBS1_IVS3_(+208)_G/A 8:89382081 rs1805796 ttcatgggaa[G/A]ttacatttct G/A N/A N/A 40.00%
40 NBS1_IVS3_(-224)_T/C 8:89382130 taacttttgg[T/C]cattgttttt T/C N/A N/A 0.53%
41 NBS1_IVS3_(-159)_del(ATT) 8:89382194 tacaaagctt[AAT/-]gatgaggaac AAT/- N/A N/A 0.53%
42 NBS1_IVS3_(-29)_G/A 8:89382321 rs769417 ctgatactat[G/A ]actttattta G/A N/A N/A 0.53%
43 NBS1_X4_(381)_T/C 8:89382409 GGAAAACTGC[T/C]TTAAATCAAG T/C GCT/GCC A/G 0.53%
44 NBS1_IVS4_(+292)_C/G 8:89382799 rs1805841 acagtgcata[C/G]tttgtgtttt C/G N/A N/A 40.34%
45 NBS1_X5_(553)_G/C 8:89384989 rs1805794 GAAAGCAGTT[G/C ]AGTCCAAGAA G/C GAG/GAC E/D 34.21%
46 NBS1_IVS5_(+327)_G/A 8:89385346 rs1805834 agttagctct[G/A]gaattgtgtg G/A N/A N/A 0.53%
47 NBS1_X6_(643)_C/T 8:89392006 rs34767364 TCTGTCAGGA[C/T]GGCAGGAAAG C/T CGG/TGG R/W 0.54%
48 NBS1_X6_(657)_del(ACAAA) 8:89392016 CGGCAGGAAA[AACA/-]AAAACAAATC AACA/- frameshift frameshift 0.54%
49 NBS1_IVS6_(-29)_C/T 8:89392645 ctacatttta[C/T ]tttaaaaaat C/T N/A N/A 1.70%
50 NBS1_IVS6_(-18)_G/A 8:89392655 rs769418 tttaaaaaat[G/A]tttccttcca G/A N/A N/A 3.98%
51 NBS1_IVS7_(+36)_G/A 8:89392901 rs1805826 aaaactgcaa[G/A]taggagattt G/A N/A N/A 4.02%
52 NBS1_IVS7_(-64)_A/G 8:89398656 rs13312891 ttatcttgac[A/G]ttatctgaat A/G N/A N/A 0.52%
53 NBS1_IVS7_(-42)_G/C 8:89398677 aaagttgcta[G/C]ttttaatata G/C N/A N/A 2.06%
54 NBS1_IVS9_(+18)_C/T 8:89404518 rs2234744 ttcttcatta[C/T]cgtactattg C/T N/A N/A 36.26%
55 NBS1_IVS9_(+91)_C/A 8:89404590 rs1805818 caggttgtct[C/A]ttgagagaga C/A N/A N/A 36.81%
56 NBS1_X10_(1197)_T/C 8:89407740 rs709816 TTTCACAAGA[T/C]GCACCCACTG T/C GAT/GAC D/D 41.86%
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57 NBS1_X11_(1718)_T/A 8:89409853 AAAACCAGAG[T/A]TAGAAATTGA T/A TTA/AAA L/K 0.56%
58 NBS1_IVS12_(-7)_A/G 8:89416919 rs2308962 tcttaacccc[A/G]tttaagAACA A/G N/A N/A 35.23%
59 NBS1_X13_(2016)_A/G 8:89417026 rs1061302 CCAGAAATCC[A/G]TCTGGCATAA A/G CCA/CCG P/P 34.27%
60 NBS1_IVS13_(-61)_A/T 8:89419792 rs3736640 taatcttttt[A/T ]aaaaaatggt A/T N/A N/A 2.81%
61 NBS1_IVS13_(-30)_A/T 8:89419822 rs3736639 tgttaatatg[A/T]tttactgtac A/T N/A N/A 34.83%
62 NBS1_X14_(2082)_T/G 8:89419862 rs7823648 TCACATATCC[T/G]GGAGCAGGAA T/G CCT/CCG P/P 0.56%
63 NBS1_IVS15_(+88)_C/G 8:89426278 rs13312970 tttgtttctt[C/G]tgtcctcata C/G N/A N/A 3.26%
64 NBS1_3UTR_(+273)_G/A 8:89427902 rs1063053 AATTCTAAAT[A/G ]TACGTAAGGT A/G N/A N/A 35.47%
65 MRE11_5UP_(-2025)_C/A 11:96479526 rs13447576 aatatagtaa[C/A]cttataccac C/A N/A N/A 2.84%
66 MRE11_5UP_(-1912)_T/G 11:96479638 rs13447578 tgtacaaaat[T/G]ttactggtat T/G N/A N/A 0.57%
67 MRE11_5UP_(-1703)_A/G 11:96479846 rs11020803 aggcggggct[A/G]taaaccttac A/G N/A N/A 32.76%
68 MRE11_5UP_(-1510)_C/T 11:96480038 rs13447579 ggggcgacac[C/T]tgtagagggt C/T N/A N/A 0.57%
69 MRE11_5UP_(-1456)_C/T 11:96480091 rs13447580 ctccggcact[C/T]tgccaccagc C/T N/A N/A 3.45%
70 MRE11_5UP_(-1158)_G/T 11:96480388 tggctcctgc[G/T]tgagggcggg G/T N/A N/A 29.31%
71 MRE11_5UP_(-1131)_C/A 11:96480414 rs12708334 ccgctacttt[C/A]cccgccccct C/A N/A N/A 1.15%
72 MRE11_IVS2_(+28)_G/A 11:96481591 rs497763 ggaatccctt[G/A]ttatttgggg G/A N/A N/A 39.78%
73 MRE11_IVS3_(-143)_G/C 11:96483236 rs1009455 gaatacttca[G/C]attttcagat G/C N/A N/A 1.08%
74 MRE11_IVS3_(-87)_del_ATT 11:96483291 aactgttatt[ATT/-]tattttataa ATT/- N/A N/A 0.53%
75 MRE11_IVS4_(-33)_A/G 11:96488223 cctgtaaaac[A/G]tactaatttt A/G N/A N/A 0.53%
76 MRE11_IVS6_(-294)_A/G 11:96495170 rs13447611 gttgcttaat[A/G]ttacaaagca A/G N/A N/A 0.57%
77 MRE11_IVS6_(-146)_A/G 11:96495317 tacttttact[A/G]ttgtaatttt A/G N/A N/A 0.57%
78 MRE11_IVS6_(-112)_T/C 11:96495350 rs680695 actatcctca[T/C]ctatgttttt T/C N/A N/A 31.82%
79 MRE11_IVS6_(-6)_G/A 11:96495456 rs535801 aaattatttt[G/A]catagGCAGA G/A N/A N/A 30.53%
80 MRE11_X9_(822)_T/C 11:96502741 TTACTTCTCT[T/C]TCCCCAGGAG T/C CTT/CTC L/L 0.53%
81 MRE11_IVS9_(-60)_A/T 11:96503635 rs610611 aagctttcgt[A/T]tgcacatcac A/T N/A N/A 35.80%
82 MRE11_IVS11_(+17)_T/C 11:96506540 rs1805365 cctatttata[T/C]agattgaata T/C N/A N/A 1.08%
83 MRE11_IVS12_(+19)_T/C 11:96510241 rs641936 gttattttta[T/C]gaggtaaaaa T/C N/A N/A 32.76%
84 MRE11_X14_(1475)_C/A 11:96514901 CATATTGATG[C/A]CCTCGAAGAC C/A GCC/GAC A/D 0.54%
85 BLM_5UP_(-30523)_C/T 15:88847333 rs28364254 gcccactttc[C/T]cggttcaatg C/T N/A N/A 1.08%
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Change

Codon 

Change

Amino 

Acid 

Change

Minor Allele 

Frequency
86 BLM_5UP_(-30397)_G/C 15:88847458 rs28364255 ggaaccaaga[G/C]aatggggtgc G/C N/A N/A 0.54%
87 BLM_IVS1_(-29936)_G/C 15:88847918 taccgcgcgc[G/C]taactacggg G/C N/A N/A 0.54%
88 BLM_X2_(11)_T/C 15:88877863 ATGGCTGCTG[T/C]TCCTCAAAAT T/C GTT/GCT V/A 0.63%
89 BLM_IVS2_(+6)_T/G 15:88877955 TTTTCgtaag[T/G]gttttgactg T/G N/A N/A 0.63%
90 BLM_IVS2_(+33)_G/T 15:88877981 rs28384975 tgtcacatag[G/T]cactaactta G/T N/A N/A 0.63%
91 BLM_X4_(893)_C/T 15:88882337 rs28384991 GATTATGATA[C/T]GGATTTTGTT C/T ACG/ATG T/M 0.56%
92 BLM_X5_(968)_A/G 15:88885275 agTACGTTAA[A/G]GGACCTTGAC A/G AAG/AGG K/R 0.60%
93 BLM_X7_(1481)_C/T 15:88891309 TTATTCAATA[C/T]CCATTTACAG C/T ACC/AGC T/S 0.79%
94 BLM_X7_(1722)_A/G 15:88891549 rs28385011 TGCATAATTT[A/G]GCAGCCAGCA A/G TTA/TTG L/L 0.60%
95 BLM_IVS7_(+388)_C/T 15:88892096 rs28385015 tgatgagaat[C/T]gattaataca C/T N/A N/A 5.85%
96 BLM_IVS7_(+798)_ins(T) 15:88892506 rs28385016 tcttacagtt[T/-]acgctgctga T/- N/A N/A 5.79%
97 BLM_X8_(2049)_A/G 15:88893584 TGCTTGGTGA[A/G]GACTGTTTTA A/G GAA/GAG E/E 0.58%
98 BLM_IVS12_(+7)_T/C 15:88900044 rs3815003 AGGTgtaagt[T/C]gttgcacgtc T/C N/A N/A 28.26%
99 BLM_IVS12_(+1397)_A/G 15:88901433 ccagcctaga[A/G]ttattttatt A/G N/A N/A 0.56%

100 BLM_X13_(2603)_C/T 15:88914712 rs11852361 TATGTATTAC[C/T]GAAAAAGCCT C/T CCG/CTG P/L 5.79%
101 BLM_IVS13_(+53)_A/C 15:88914823 tctttttagt[A/C]ccacaataag A/C N/A N/A 0.53%
102 BLM_X16_(3102)_G/A 15:88926090 rs2227933 AAAATATAAC[G/A]GAATGCAGGA G/A ACG/ACA T/T 13.01%
103 BLM_IVS16_(+44)_del(T) 15:88926242 aaattttttt[T/-]ctcttacttt T/- N/A N/A 14.56%
104 BLM_X18_(3532)_C/A 15:88935533 rs2227934 GAAATAAAGC[C/A]CAAACTGTAC C/A GCC/GCA A/A 12.63%
105 BLM_IVS19_(+2137)_G/T 15:88938335 gggcgacaga[G/T]cgagactcca G/T N/A N/A 16.32%
106 BLM_IVS19_(+2339)_C/T 15:88938536 tcctggaaaa[C/T]aacgtcttca C/T N/A N/A 1.05%
107 BLM_IVS19_(+2368)_C/A 15:88938564 gccagctggg[C/A]tatattacct C/A N/A N/A 3.16%
108 BLM_X21_(3945)_C/T 15:88941111 rs1063147 CTGAGGAGCT[C/T]GACGAGGAAA C/T CTC/CTT L/L 5.91%
109 BLM_X21_(3961)_G/A 15:88941126 rs7167216 GGAAATACCC[G/A]TATCTTCCCA G/A GTA/ATA V/I 16.85%
110 BLM_IVS21_(+1248)_del(CA) 15:88942488 aaaaagtcca[CA/-]gtcaactttt CA/- N/A N/A 15.34%
111 BLM_IVS21_(+1370)_C/T 15:88942608 rs28385166 accaaattgt[C/T]attttcttgt C/T N/A N/A 4.49%
112 BLM_IVS21_(+1453)_G/A 15:88942690 rs28385167 attagaaaac[G/A]ttagtttaat G/A N/A N/A 4.35%
113 BLM_IVS21_(+1617)_C/A 15:88942853 rs414634 ctcaacaccc[C/A]gggtttttga C/A N/A N/A 26.34%
114 BLM_IVS21_(-60)_del(GAA) 15:88944874 rs10685387 ttgagaggaa[GAA/-]ggtcattcat GAA/- N/A N/A 33.89%
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SNPs that were also genotyped marked in bold print.  Chromosomal positions from the National Centre for Biotechnology Information Human Genome 

build 36. Amino acids marked in bold italic print are designated as "possibly damaging/probably damaging" by Polyphen software (see text for reference).
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Appendix A.5. Linkage disequilibrium between SNPs in RAD50.  
Correlations between SNPs in RAD50 as measured by r2 values. 



!

"#$!

 
Appendix A.6. Linkage disequilibrium between SNPs in NBS1.  
Correlations between SNPs in RAD50 as measured by r2 values. 
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Appendix A.7. Linkage disequilibrium between SNPs in MRE11.  
Correlations between SNPs in RAD50 as measured by r2 values.
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Appendix A.8. Linkage disequilibrium between SNPs in BLM.  
Correlations between SNPs in RAD50 as measured by r2 values. 
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Appendix A.9a.  Regression analysis for RAD50 SNPs in Caucasian samples only.

Controls All NHL DLBCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

RAD50_IVS4(+19)G/A
G/G 384 394 1 0.991 357 1 0.784 100 1 0.896
G/A 187 191 1.00 (0.78 - 1.28) 0.997 181 1.05 (0.81 - 1.35) 0.729 53 1.05 (0.72 - 1.54) 0.799
A/A 27 28 1.00 (0.58 - 1.74) 0.988 26 1.02 (0.58 - 1.78) 0.960 7 0.96 (0.40 - 2.30) 0.935

RAD50_IVS7(-38)C/T
C/C 568 580 1 - 536 1 - 153 1 -
C/T 34 38 1.14 (0.71 - 1.85) 0.585 33 1.08 (0.66 - 1.78) 0.766 9 1.01 (0.47 - 2.17) 0.983
T/T 1 2 2.17 (0.19 - 24.40) 0.532 2 2.34 (0.21 - 26.32) 0.491 0 0.00 (0.00 - ) 1.000

C/T & T/T 35 40 1.17 (0.73 - 1.88) 0.510 35 1.11 (0.68 - 1.82) 0.665 9 0.97 (0.45 - 2.08) 0.941
RAD50_IVS22(+24)A/G

A/A 546 545 1 - 500 1 - 137 1 -
A/G 54 75 1.40 (0.96 - 2.03) 0.080 71 1.43 (0.98 - 2.09) 0.062 25 1.77 (1.05 - 2.96) 0.031
G/G 1 1 1.22 (0.08 - 10.01) 0.887 1 1.32 (0.08 - 21.54) 0.848 1 4.54 (0.26 - 78.43) 0.298

A/G & G/G 55 76 1.39 (0.96 - 2.02) 0.079 72 1.43 (0.98 - 2.08) 0.062 26 1.81 (1.09 - 3.01) 0.022
RAD50_IVS22(+62)A/G

A/A 601 617 - - 569 - - 161 - -
A/G 2 2 - - 2 - - 2 - -
G/G 0 0 - - 0 - - 0 - -

All B-cell NHL (with DLBC & FL)



234

Controls FL MZ/MALT MCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

RAD50_IVS4(+19)G/A
G/G 384 107 1 0.474 43 1 - 32 1 -
G/A 187 55 1.08 (0.74 - 1.58) 0.677 19 1.01 (0.57 - 1.80) 0.975 11 1.23 (0.36 - 4.29) 0.740
A/A 27 10 1.31 (0.61 - 2.81) 0.492 3 1.03 (0.29 - 3.61) 0.966 0 0.00 (0.00 - ) 1.000

G/A & A/A 214 22 1.01 (0.58 - 1.76) 0.967 11 0.61 (0.30 - 1.26) 0.182
RAD50_IVS7(-38)C/T

C/C 568 166 1 - 58 1 -
C/T 34 6 0.63 (0.26 - 1.53) 0.304 8 3.02 (1.28 - 7.14) 0.012 40 - -
T/T 1 1 3.41 (0.21 - 56.13) 0.391 1 24.77 (1.43 - 427.94) 0.027 3 - -

C/T & T/T 35 7 0.71 (0.31 - 1.64) 9 3.39 (1.48 - 7.75) 0.004 0 - -
RAD50_IVS22(+24)A/G

A/A 546 150 1 - 59 1 - 41 - -
A/G 54 24 1.61 (0.96 - 2.71) 0.073 7 1.30 (0.55 - 3.04) 0.550 2 - -
G/G 1 0 0.00 (0.00 - ) 1.000 0 0.00 (0.00 - ) 1.000 0 - -

A/G & G/G 55 24 1.59 (0.94 - 2.67) 0.081 7 1.29 (0.55 - 3.02) 0.560
RAD50_IVS22(+62)A/G

A/A 601 174 - - 67 - - 43 - -
A/G 2 0 - - 0 - - 0 - -
G/G 0 0 - - 0 - - 0 - -



235

Controls SLL LPL Misc. B-cell
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

RAD50_IVS4(+19)G/A
G/G 384 21 1 - 21 1 - 33 1 -
G/A 187 13 1.27 (0.61 - 2.63) 0.520 13 1.31 (0.63 - 2.70) 0.469 17 1.10 (0.59 - 2.04) 0.775
A/A 27 2 1.33 (0.29 - 6.15) 0.720 2 1.50 (0.33 - 6.84) 0.603 2 0.86 (0.19 - 3.83) 0.844

G/A & A/A 214 15 1.28 (0.64 - 2.56) 0.492 15 1.33 (0.67 - 2.66) 0.420 19 1.06 (0.59 - 1.94) 0.838
RAD50_IVS7(-38)C/T

C/C 568 36 - - 33 - - 50 - -
C/T 34 1 - - 3 - - 3 - -
T/T 1 0 - - 0 - - 0 - -

C/T & T/T 35
RAD50_IVS22(+24)A/G

A/A 546 33 - - 30 1 - 50 - -
A/G 54 4 - - 6 2.13 (0.84 - 5.42) 0.113 3 - -
G/G 1 0 - - 0 0.00 (0.00 - ) 1.000 0 - -

A/G & G/G 55 6 2.10 (0.82 - 5.33) 0.120
RAD50_IVS22(+62)A/G

A/A 601 36 - - 36 - - 52 - -
A/G 2 0 - - 0 - - 0 - -
G/G 0 0 - - 0 - - 0 -
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Controls All T-cell NHL MF PTCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

RAD50_IVS4(+19)G/A
G/G 384 37 1 - 21 1 - 14 - -
G/A 187 10 0.54 (0.26 - 1.12) 0.098 7 0.65 (0.27 - 1.59) 0.347 2 - -
A/A 27 2 0.68 (0.15 - 2.99) 0.605 0 0.00 (0.00 - ) 0.998 2 - -

G/A & A/A 214 12 0.56 (0.28 - 1.11) 0.094 7 0.56 (0.23 - 1.35) 0.198
RAD50_IVS7(-38)C/T

C/C 568 44 1 - 24 - - 17 - -
C/T 34 5 2.20 (0.80 - 6.06) 0.127 4 - - 1 - -
T/T 1 0 0.00 (0.00 - ) 1.000 0 - - 0 - -

C/T & T/T 35 5 2.11 (0.77 - 5.80) 0.146
RAD50_IVS22(+24)A/G

A/A 546 45 - - 26 - - 17 - -
A/G 54 4 - - 2 - - 1 - -
G/G 1 0 - - 0 - - 0 - -

A/G & G/G 55
RAD50_IVS22(+62)A/G

A/A 601 48 - - 28 - - 18 - -
A/G 2 0 - - 0 - - 0 - -
G/G 0 0 - - 0 - - 0 - -

OR = Odds Ratio, CI = Confidence Interval, NHL = Non-Hodgkin Lymphoma, DLBCL = Diffuse Large B-Cell Lymphoma, FL = Follicular Lymphoma, 
MZ/MALT = Marginal Zone lymphoma/Mucosa-Associated Lymphoma Tissue lymphoma,MCL = Mantle Cell lymphoma, SLL = Small Lymphocytic 
Lymphoma, LPL=Lymphoplasmacytic Lymphoma, Misc. B-cell = Miscellaneous B-cell lymphoma, MF = Mycosis Fungoides, PTCL = Peripheral T-Cell 
Lymphoma.  
If less than 5 samples were in a category, the analysis is not valid and marked by "-".  Analyses were not done for subtypes that had fewer than 5 
heterozygotes and minor homozygotes combined.  Analysis is adjusted for gender, ethnicity, age, and residence.
p-value for test for trend is shown in italic type.
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Appendix A.9b Regression analysis for NBS1 SNPs in Caucasian samples only.
Controls All NHL DLBCL

SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value
NBS1_5(-905)T/C

T/T 266 286 1 0.830 266 1 0.719 76 1 0.465
T/C 267 266 0.93 (0.73 - 1.18) 0.557 242 0.91 (0.71 - 1.16) 0.438 72 0.95 (0.66 - 1.37) 0.769
C/C 64 69 1.02 (0.69 - 1.49) 0.929 63 1.00 (0.68 - 1.48) 0.986 14 0.77 (0.41 - 1.46) 0.423

NBS1_5UTR_(-352)_del(AGTA)
AGTA/AGTA 524 519 1 - 475 1 - 138 1 -

AGTA/- 58 57 0.99 (0.67 - 1.46) 0.946 54 1.02 (0.69 - 1.52) 0.917 16 1.06 (0.59 - 1.92) 0.839
-/- 2 3 1.61 (0.26 - 9.77) 0.606 3 1.74 (0.29 - 10.61) 0.548 0 0.00 (0.00 - ) 0.999

AGTA/- & -/- 60 60 1.01 (0.69 - 1.48) 0.973 57 1.04 (0.71 - 1.54) 0.826 16 1.03 (0.57 - 1.85) 0.929
NBS1_IVS3(+208)G/A

G/G 241 266 1 0.615 248 1 0.543 66 1 0.672
G/A 277 266 0.87 (0.68 - 1.11) 0.266 241 0.85 (0.66 - 1.09) 0.187 76 1.00 (0.68 - 1.45) 0.977
A/A 78 85 0.99 (0.69 - 1.41) 0.939 79 0.98 (0.68 - 1.41) 0.915 19 0.86 (0.48 - 1.52) 0.596

NBS1_3UTR(+273)G/A
G/G 268 288 1 0.496 267 1 0.536 78 1 0.256
G/A 263 263 0.95 (0.74 - 1.20) 0.652 237 0.92 (0.72 - 1.17) 0.481 73 0.97 (0.68 - 1.40) 0.885
A/A 63 60 0.88 (0.60 - 1.31) 0.533 58 0.93 (0.62 - 1.38) 0.713 11 0.60 (0.24 - 1.19) 0.142

NBS1_X2_(102)_G/A
G/G 266 285 1 0.818 265 1 0.718 75 1 0.521
G/A 272 270 0.93 (0.73 - 1.18) 0.559 245 0.91 (0.71 - 1.16) 0.433 72 0.95 (0.66 - 1.37) 0.782
A/A 59 63 1.02 (0.69 - 1.51) 0.927 58 1.01 (0.68 - 1.51) 0.959 13 0.79 (0.41 - 1.53) 0.486

NBS1_X5_(553)_G/C
G/G 255 282 1 0.522 262 1 0.437 76 1 0.306
G/C 270 271 0.91 (0.72 - 1.16) 0.456 246 0.89 (0.70 - 1.14) 0.353 72 0.90 (0.62 - 1.30) 0.572
C/C 57 58 0.292 (0.619 - 1.395) 0.723 53 0.92 (0.61 - 1.39) 0.681 12 0.70 (0.36 - 1.39) 0.310

NBS1_X13_(2016)_A/G
A/A 247 276 1 0.339 256 1 0.305 74 1 0.204
A/G 265 260 0.88 (0.69 - 1.13) 0.323 236 0.86 (0.67 - 1.11) 0.249 70 0.89 (0.61 - 1.30) 0.549
G/G 55 54 0.88 (0.58 - 1.33) 0.540 50 0.88 (0.58 - 1.35) 0.555 10 0.61 (0.29 - 1.26) 0.180

All B-cell NHL (with DLBC & FL)
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Controls FL MZ/MALT MCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

NBS1_5(-905)T/C
T/T 266 87 1 0.847 28 1 0.816 266 1 0.673
T/C 267 63 0.75 (0.51 - 1.08) 0.119 43 1.12 (0.65 - 1.93) 0.678 267 0.96 (0.49 - 1.89) 0.909
C/C 64 24 1.20 (0.70 - 2.06) 0.498 7 1.02 (0.42 - 2.48) 0.964 64 1.37 (0.52 - 3.63) 0.529

NBS1_5UTR_(-352)_del(AGTA)
AGTA/AGTA 524 137 1 - 60 1 - 34 1 -

AGTA/- 58 18 1.08 (0.61 - 1.92) 0.785 2 0.30 (0.07 - 1.29) 0.105 6 1.55 (0.61 - 3.94) 0.358
-/- 2 3 5.57 (0.90 - 34.52) 0.065 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999

AGTA/- & -/- 60 21 1.23 (0.71 - 2.11) 0.461 2 - - 6 1.48 (0.59 - 3.77) 0.406
NBS1_IVS3(+208)G/A

G/G 241 84 1 0.466 26 1 0.818 18 1 0.707
G/A 277 63 0.67 (0.46 - 0.97) 0.033 30 0.97 (0.56 - 1.71) 0.935 17 0.84 (0.42 - 1.68) 0.621
A/A 78 27 1.04 (0.62 - 1.72) 0.892 10 1.14 (0.52 - 2.51) 0.744 8 1.35 (0.56 - 3.28) 0.503

NBS1_3UTR(+273)G/A
G/G 268 90 1 0.509 26 1 0.807 21 1 0.605
G/A 263 54 0.65 (0.44 - 0.95) 0.026 33 1.28 (0.74 - 2.23) 0.381 14 0.68 (0.33 - 1.38) 0.283
A/A 63 24 1.12 (0.66 - 1.91) 0.669 6 0.89 (0.35 - 2.29) 0.813 8 1.75 (0.73 - 4.22) 0.210

NBS1_X2_(102)_G/A
G/G 266 87 1 0.935 28 1 0.698 19 1 0.784
G/A 272 62 0.72 (0.50 - 1.04) 0.082 33 1.15 (0.67 - 1.97) 0.615 19 0.99 (0.51 - 1.94) 0.983
A/A 59 24 1.31 (0.76 - 2.25) 0.326 7 1.09 (0.45 - 2.67) 0.849 5 1.23 (0.44 - 3.50) 0.694

NBS1_X5_(553)_G/C
G/G 255 84 1 0.786 28 1 0.938 19 1 0.847
G/C 270 62 0.73 (0.50 - 1.06) 0.098 33 1.12 (0.65 - 1.92) 0.688 19 0.96 (0.49 - 1.88) 0.909
C/C 57 22 1.22 (0.70 - 2.13) 0.486 6 0.92 (0.36 - 2.36) 0.857 5 1.20 (0.42 - 3.41) 0.731

NBS1_X13_(2016)_A/G
A/A 247 83 1 0.634 27 1 0.897 19 1 0.939
A/G 265 59 0.69 (0.47 - 1.01) 0.055 33 1.13 (0.65 - 1.95) 0.671 17 0.86 (0.43 - 1.71) 0.671
G/G 55 21 1.20 (0.68 - 2.12) 0.537 6 0.94 (0.36 - 2.43) 0.902 5 1.24 (0.43 - 3.52) 0.692
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Controls SLL LPL Misc. B-cell
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

NBS1_5(-905)T/C
T/T 266 12 1 0.196 22 1 - 22 1 -
T/C 267 19 1.60 (0.75 - 3.40) 0.223 11 0.47 (0.22 - 1.00) 0.051 27 1.18 (0.65 - 2.14) 0.576
C/C 64 5 1.79 (0.59 - 5.39) 0.303 3 0.56 (0.16 - 1.94) 0.356 4 0.72 (0.24 - 2.17) 0.556

T/C & C/C 331 14 0.49 (0.24 - 0.98) 0.045 31 1.09 (0.62 - 1.94) 0.761
NBS1_5UTR_(-352)_del(AGTA)

AGTA/AGTA 524 30 1 - 32 1 - 44 1 -
AGTA/- 58 5 1.47 (0.54 - 4.03) 0.457 0 0.00 (0.00 - ) 0.997 7 1.61 (0.68 - 3.80) 0.283

-/- 2 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999
AGTA/- & -/- 60 5 1.41 (0.52 - 3.86) 0.502 0 - - 7 1.54 (0.65 - 3.63) 0.328

NBS1_IVS3(+208)G/A
G/G 241 12 1 0.400 22 1 - 20 1 0.752
G/A 277 19 1.38 (0.65 - 2.95) 0.401 9 0.34 (0.15 - 0.76) 0.008 27 1.13 (0.61 - 2.08) 0.695
A/A 78 6 1.44 (0.51 - 4.05) 0.487 4 0.55 (0.18 - 1.68) 0.295 5 0.72 (0.26 - 2.00) 0.532

G/A & A/A 355 13 0.39 (0.19 - 0.79) 0.009
NBS1_3UTR(+273)G/A

G/G 268 11 1 0.090 19 1 - 22 1 -
G/A 263 21 1.99 (0.93 - 4.28) 0.077 15 0.76 (0.38 - 1.54) 0.450 27 1.22 (0.68 - 2.22) 0.505
A/A 63 5 2.04 (0.67 - 6.21) 0.212 2 0.48 (0.11 - 2.15) 0.339 2 0.39 (0.09 - 1.72) 0.215

G/A & A/A 326 17 0.71 (0.36 - 1.41) 0.329 29 1.07 (0.60 - 1.91) 0.832
NBS1_X2_(102)_G/A

G/G 266 12 1 - 22 1 - 22 1 -
G/A 272 21 1.69 (0.81 - 3.55) 0.163 11 0.47 (0.22 - 0.99) 0.047 27 1.17 (0.64 - 2.11) 0.614
A/A 59 3 1.13 (0.30 - 4.23) 0.852 3 0.60 (0.17 - 2.10) 0.242 3 0.58 (0.17 - 2.01) 0.390

G/A & A/A 331 24 1.60 (0.78 - 3.29) 0.204 14 0.49 (0.24 - 0.98) 0.045 1.06 (0.60 - 1.89) 0.846
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Controls SLL LPL Misc. B-cell
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

NBS1_X5_(553)_G/C
G/G 255 12 1 - 21 1 - 22 1 -
G/C 270 20 1.58 (0.75 - 3.33) 0.233 12 0.52 (0.25 - 1.08) 0.078 28 1.18 (0.65 - 2.12) 0.590
C/C 57 3 1.10 (0.29 - 4.10) 0.888 2 0.41 (0.09 - 1.81) 0.239 3 0.57 (0.16 - 1.99) 0.378

G/C & C/C 327 23 1.49 (0.72 - 3.09) 0.281 14 0.50 (0.25 - 1.01) 0.052 31 1.07 (0.60 - 1.90) 0.824
NBS1_X13_(2016)_A/G

A/A 247 12 1 - 20 1 - 21 1 -
A/G 265 20 1.56 (0.74 - 3.30) 0.242 11 0.49 (0.23 - 1.06) 0.070 26 1.12 (0.61 - 2.06) 0.708
G/G 55 3 1.11 (0.30 - 4.15) 0.879 2 0.42 (0.09 - 1.89) 0.259 3 0.59 (0.17 - 2.05) 0.402

A/G & G/G 320 23 1.49 (0.72 - 3.08) 0.288 13 0.48 (0.23 - 1.00) 0.048 29 1.03 (0.57 - 1.86) 0.931
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Controls All T-cell NHL MF PTCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

NBS1_5(-905)T/C
T/T 266 20 1 0.515 13 1 - 7 1 -
T/C 267 24 1.24 (0.66 - 2.32) 0.499 12 0.95 (0.42 - 2.13) 0.894 10 1.46 (0.54 - 3.91) 0.454
C/C 64 6 1.25 (0.48 - 3.29) 0.647 3 0.97 (0.27 - 3.56) 0.967 2 1.18 (0.24 - 5.87) 0.840

T/C & C/C 331 15 0.95 (0.44 - 2.05) 0.899 12 1.40 (0.54 - 3.63) 0.486
NBS1_5UTR_(-352)_del(AGTA)

AGTA/AGTA 524 44 1 - 24 1 - 18 1 -
AGTA/- 58 3 0.60 (0.18 - 2.02) 0.411 2 0.73 (0.17 - 3.23) 0.677 1 0.49 (0.06 - 3.79) 0.495

-/- 2 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999 2 0.00 (0.00 - ) 0.999
AGTA/- & -/- 60 3 - - 2 - - 3 - -

NBS1_IVS3(+208)G/A
G/G 241 18 1 0.766 11 1 - 7 1 -
G/A 277 25 1.22 (0.65 - 2.31) 0.540 14 1.11 (0.49 - 2.51) 0.805 10 1.24 (0.46 - 3.32) 0.673
A/A 78 6 1.03 (0.39 - 2.72) 0.948 3 0.83 (0.22 - 3.10) 0.786 1 0.43 (0.05 - 3.56) 0.433

G/A & A/A 355 17 1.05 (0.48 - 2.30) 0.907 11 1.06 (0.40 - 2.78) 0.911
NBS1_3UTR(+273)G/A

G/G 268 21 1 - 14 1 - 7 1 -
G/A 263 26 1.41 (0.76 - 2.60) 0.272 13 1.06 (0.48 - 2.34) 0.884 10 1.55 (0.57 - 4.19) 0.387
A/A 63 2 0.38 (0.09 - 1.66) 0.197 1 0.28 (0.04 - 2.16) 0.221 1 0.58 (0.07 - 4.78) 0.609

G/A & A/A 326 28 1.18 (0.65 - 2.14) 0.597 14 0.88 (0.41 - 1.90) 0.742 11 1.34 (0.51 - 3.53) 0.557
NBS1_X2_(102)_G/A

G/G 266 20 1 0.582 13 1 - 7 1 -
G/A 272 25 1.27 (0.68 - 2.35) 0.453 12 0.93 (0.41 - 2.08) 0.852 11 1.59 (0.60 - 4.17) 0.351
A/A 59 5 1.14 (0.41 - 3.19) 0.808 3 1.04 (0.28 - 3.82) 0.954 1 0.64 (0.08 - 5.38) 0.685

G/A & A/A 331 15 0.95 (0.44 - 2.04) 0.888 12 1.41 (0.55 - 3.66) 0.475
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Controls All T-cell NHL MF PTCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

NBS1_X5_(553)_G/C
G/G 255 20 1 0.628 13 1 - 7 1 -
G/C 270 25 1.24 (0.67 - 2.30) 0.498 12 0.91 (0.40 - 2.05) 0.818 11 1.54 (0.59 - 4.06) 0.381
C/C 57 5 1.11 (0.40 - 3.13) 0.839 3 1.02 (0.28 - 3.76) 0.975 1 0.63 (0.08 - 5.23) 0.665

G/C & C/C 327 15 0.93 (0.43 - 2.00) 0.852 12 1.38 (0.53 - 3.56) 0.512
NBS1_X13_(2016)_A/G

A/A 247 20 1 - 13 1 - 7 1 -
A/G 265 24 1.16 (0.62 - 2.18) 0.635 12 0.90 (0.40 - 2.03) 0.792 10 1.35 (0.51 - 3.63) 0.547
G/G 55 4 0.88 (0.28 - 2.70) 0.816 2 0.66 (0.14 - 3.07) 0.598 1 0.62 (0.08 - 5.23) 0.664

A/G & G/G 320 28 1.12 (0.61 - 2.04) 0.732 14 0.85 (0.39 - 1.87) 0.691 11 1.23 (0.47 - 3.22) 0.681

OR = Odds Ratio, CI = Confidence Interval, NHL = Non-Hodgkin Lymphoma, DLBCL = Diffuse Large B-Cell Lymphoma, FL = Follicular Lymphoma, 
MZ/MALT = Marginal Zone lymphoma/Mucosa-Associated Lymphoma Tissue lymphoma,MCL = Mantle Cell lymphoma, SLL = Small Lymphocytic 
Lymphoma, LPL=Lymphoplasmacytic Lymphoma, Misc. B-cell = Miscellaneous B-cell lymphoma, MF = Mycosis Fungoides, PTCL = Peripheral T-Cell 
Lymphoma.  
If less than 5 samples were in a category, the analysis is not valid and marked by "-".  Analyses were not done for subtypes that had fewer than 5 
heterozygotes and minor homozygotes combined.  Analysis is adjusted for gender, ethnicity, age, and residence.
p-value for test for trend is shown in italic type.
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Appendix A.9c Regression analysis for MRE11 SNPs in Caucasian samples only.

Controls All NHL DLBCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

MRE11_5(-1703)A/G
A/A 261 280 1 0.963 260 1 0.972 76 1 0.431
A/G 267 257 0.89 (0.70 - 1.13) 0.340 234 0.87 (0.681 - 1.12) 0.280 60 0.91 (0.63 - 1.32) 0.629
G/G 66 81 1.12 (0.78 - 1.62) 0.541 75 1.12 (0.77 - 1.63) 0.565 15 0.79 (0.42 - 1.47) 0.457

MRE11_5(-1456)C/T
C/C 582 592 1 - 545 1 - 153 1 -
C/T 21 30 1.43 (0.80 - 2.53) 0.227 28 1.46 (0.82 - 2.62) 0.202 9 1.76 (0.78 - 3.96) 0.173
T/T 1 1 0.99 (0.06 - 15.98) 0.995 1 1.07 (0.07   - 17.30) 0.960 1 4.32 (0.26 - 72.48) 0.309

C/T & T/T 22 31 1.41 (0.80 - 2.47) 0.237 29 1.44 (0.82 - 2.56) 0.208 10 1.87 (0.86 - 4.08) 0.115
MRE11_IVS2(+28)G/A

G/G 189 195 1 0.980 180 1 0.906 51 1 0.751
G/A 277 297 1.05 (0.81 - 1.36) 0.724 274 1.05 (0.80 - 1.36) 0.743 81 1.07 (0.72 - 1.59) 0.753
A/A 124 126 0.99 (0.71 - 1.36) 0.926 115 0.97 (0.70 - 1.35) 0.847 30 0.90 (0.54 - 1.49) 0.675

MRE11_IVS9(-60)A/T
T/T 270 283 1 0.963 270 1 0.958 82 1 0.419
T/A 255 259 0.98 (0.77 - 1.25) 0.869 239 0.98 (0.77 - 1.26) 0.887 61 0.75 (0.51 - 1.09) 0.130
A/A 70 76 1.01 (0.70 - 1.46) 0.972 71 1.03 (0.71 - 1.50) 0.881 20 0.96 (0.55 - 1.68) 0.877

All B-cell NHL (with DLBC & FL)
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Controls FL MZ/MALT MCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

MRE11_5(-1703)A/G
A/A 261 81 1 0.725 25 1 0.100 17 1 0.473
A/G 267 69 0.84 (0.58 - 1.21) 0.341 29 1.20 (0.68 - 2.13) 0.527 20 1.18 (0.60 - 2.33) 0.629
G/G 66 22 1.03 (0.59 - 1.78) 0.919 13 1.95 (0.93 - 4.10) 0.076 6 1.400 (0.524 - 3.742) 0.502

MRE11_5(-1456)C/T
C/C 582 165 1 - 67 - - 41 - -
C/T 21 9 1.38 (0.61 - 3.09) 0.441 1 - - 2 - -
T/T 1 0 0.00 (0.00 - ) 0.100 0 - - 0 - -

C/T & T/T 22 9 1.34 (0.60 - 2.99) 0.481
MRE11_IVS2(+28)G/A

G/G 189 54 1 0.967 17 1 0.144 13 1 0.849
G/A 277 85 1.10 (0.75 - 1.63) 0.623 32 1.42 (0.75 - 2.66) 0.279 21 1.15 (0.55 - 2.36) 0.715
A/A 124 34 0.99 (0.61 - 1.61) 0.959 18 1.69 (0.83 - 3.46) 0.150 9 1.07 (0.44 - 2.60) 0.884

MRE11_IVS9(-60)A/T
T/T 270 77 1 0.866 27 1 0.625 17 1 0.366
T/A 255 79 1.15 (0.80 - 1.66) 0.453 29 1.19 (0.68 - 2.11) 0.542 19 1.16 (0.58 - 2.31) 0.675
A/A 70 17 0.82 (0.45 - 1.47) 0.498 9 1.14 (0.51 - 2.58) 0.752 7 1.57 (0.62 - 4.00) 0.345
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Controls SLL LPL Misc. B-cell
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

MRE11_5(-1703)A/G
A/A 261 17 1 0.696 21 1 - 23 1 -
A/G 267 14 0.85 (0.41 - 1.78) 0.670 11 0.51 (0.24 - 1.08) 0.008 21 0.93 (0.50 - 1.72) 0.811
G/G 66 6 1.45 (0.54 - 3.91) 0.459 4 0.77 (0.25 - 2.34) 0.644 4 1.61 (0.70 - 3.67) 0.262

A/G & G/G 333 15 0.56 (0.28 - 1.11) 0.097 25 1.06 (0.60 - 1.88) 0.838
MRE11_5(-1456)C/T

C/C 582 33 - - 36 - - 50 - -
C/T 21 4 - - 0 - - 3 - -
T/T 1 0 - - 0 - - 0 - -

MRE11_IVS2(+28)G/A
G/G 189 14 1 0.730 17 1 - 14 1 0.469
G/A 277 15 0.78 (0.36 - 1.68) 0.527 14 0.57 (0.27 - 1.19) 0.131 26 1.34 (0.68 - 2.65) 0.398
A/A 124 8 0.89 (0.36 - 2.21) 0.803 4 0.35 (0.12 - 1.08) 0.068 12 1.32 (0.59 - 2.96) 0.502

G/A & A/A 401 18 0.50 (0.25 - 1.00) 0.049
MRE11_IVS9(-60)A/T

T/T 270 19 1 0.703 10 1 0.051 28 1 0.506
T/A 255 13 0.73 (0.34 - 1.53) 0.398 20 2.02 (0.92 - 4.44) 0.080 18 0.67 (0.36 - 1.24) 0.202
A/A 70 5 0.99 (0.35 - 2.80) 0.988 6 2.46 (0.86 - 7.09) 0.095 7 0.95 (0.40 - 2.28) 0.907
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Controls All T-cell NHL MF PTCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

MRE11_5(-1703)A/G
A/A 261 20 1 0.739 12 1 - 6 1 -
A/G 267 23 1.13 (0.60 - 2.12) 0.708 12 0.98 (0.43 - 2.37) 0.958 11 1.83 (0.66 - 5.04) 0.245
G/G 66 6 1.12 (0.43 - 2.92) 0.824 4 1.23 (0.38 - 4.00) 0.726 1 0.64 (0.08 - 5.42) 0.681

A/G & G/G 333 16 1.03 (0.48 - 2.24) 0.938 12 1.58 (0.58 - 4.29) 0.369
MRE11_5(-1456)C/T

C/C 582 47 - - 27 - - 17 - -
C/T 21 2 - - 1 - - 1 - -
T/T 1 0 - - 0 - - 0 - -

MRE11_IVS2(+28)G/A
G/G 189 15 1 0.778 10 1 0.795 5 1 -
G/A 277 23 1.04 (0.52 - 2.07) 0.908 12 0.81 (0.34 - 1.93) 0.633 9 1.22 (0.40 - 3.74) 0.724
A/A 124 11 1.13 (0.50 - 2.56) 0.773 6 0.90 (0.32 - 2.57) 0.845 4 1.27 (0.33 - 4.86) 0.724

G/A & A/A 401 13 1.24 (0.43 - 3.55) 0.691
MRE11_IVS9(-60)A/T

T/T 270 23 1 0.790 11 1 - 10 1 -
T/A 255 20 1.03 (0.54 - 1.96) 0.930 13 1.48 (0.63 - 3.46) 0.367 6 0.64 (0.23 - 1.82) 0.402
A/A 70 5 0.82 (0.30 - 2.25) 0.695 4 1.40 (0.43 - 4.58) 0.579 1 0.36 (0.05 - 2.90) 0.339

T/A & A/A 325 17 1.46 (0.66 - 3.24) 0.355 7 0.58 (0.21 - 1.55) 0.275

OR = Odds Ratio, CI = Confidence Interval, NHL = Non-Hodgkin Lymphoma, DLBCL = Diffuse Large B-Cell Lymphoma, FL = Follicular 
Lymphoma, MZ/MALT = Marginal Zone lymphoma/Mucosa-Associated Lymphoma Tissue lymphoma,MCL = Mantle Cell lymphoma, SLL = Small 
Lymphocytic Lymphoma, LPL=Lymphoplasmacytic Lymphoma, Misc. B-cell = Miscellaneous B-cell lymphoma, MF = Mycosis Fungoides, PTCL = 
Peripheral T-Cell Lymphoma.  
If less than 5 samples were in a category, the analysis is not valid and marked by "-".  Analyses were not done for subtypes that had fewer than 5 
heterozygotes and minor homozygotes combined.  Analysis is adjusted for gender, ethnicity, age, and residence.
p-value for test for trend is shown in italic type.
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Appendix A.9d. Regression analysis for BLM SNPs in Caucasian samples only.

Controls All NHL DLBCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

BLM_IVS7(+388)C/T
C/C 517 534 1 - 494 1 - 140 1 -
C/T 78 83 1.03 (0.74 - 1.44) 0.857 75 1.01 (0.72 - 1.42) 0.968 22 1.04 (0.62 - 1.73) 0.891
T/T 3 1 0.33 (0.03 - 3.23) 0.341 1 0.36 (0.04 - 3.51) 0.379 0 0.00 (0.00 - ) 0.999

C/T & T/T 81 84 1.01 (0.72 - 1.40) 0.973 76 0.98 (0.70 - 1.38) 0.923 22 1.01 (0.60 - 1.68) 0.978
BLM_IVS7(+798)ins(T)

T/T 528 559 1 - 517 1 - 145 1 -
T/- 69 59 0.84 (0.58 - 1.22) 0.360 54 0.83 (0.57 - 1.22) 0.343 17 0.89 (0.51 - 1.57) 0.689
-/- 4 1 0.27 (0.03 - 2.42) 0.240 1 0.28 (0.03 - 2.53) 0.256 0 0.00 (0.00 - ) 0.999

T/- & -/- 73 60 0.81 (0.56 - 1.17) 0.262 55 0.80 (0.55 - 1.17) 0.250 17 0.84 (0.48 - 1.47) 0.534
BLM_IVS12(+7)T/C

T/T 316 325 1 0.830 301 1 0.732 88 1 0.944
T/C 243 244 0.97 (0.76 - 1.23) 0.785 224 0.96 (0.76 - 1.23) 0.758 58 0.85 (0.58 - 1.23) 0.389
C/C 45 46 0.98 (0.63 - 1.53) 0.940 41 0.95 (0.60 - 1.50) 0.816 15 1.23 (0.55 - 2.32) 0.533

BLM_IVS21(-60)_del(GAA)
GAA/GAA 237 259 1 0.540 233 1 0.630 61 1 0.968

GAA/- 283 278 0.90 (0.71 - 1.15) 0.413 263 0.95 (0.74 - 1.22) 0.700 81 1.09 (0.75 - 1.60) 0.640
-/- 76 80 0.94 (0.65 - 1.35) 0.722 71 0.92 (0.64 - 1.34) 0.677 19 0.94 (0.53 - 1.69) 0.840

All B-cell NHL (with DLBC and FL)
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Controls FL MZ/MALT MCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

BLM_IVS7(+388)C/T
C/C 517 148 1 - 62 1 - 37 1 -
C/T 78 24 1.03 (0.63 - 1.70) 0.908 6 0.62 (0.26 - 1.49) 0.284 6 1.10 (0.45 - 2.74) 0.832
T/T 3 1 0.96 (0.10 - 9.65) 0.970 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999

C/T & T/T 81 25 1.03 (0.623- 1.68) 0.915 6 0.59 (0.25 - 1.43) 0.244 6 1.07 (0.43 - 2.65) 0.885
BLM_IVS7(+798)ins(T)

T/T 528 156 1 - 62 1 - 41 1 -
T/- 69 17 0.90 (0.51 - 1.58) 0.702 5 0.71 (0.27 - 1.84) 0.474 2 0.38 (0.09 - 1.62) 0.191
-/- 4 1 1.09 (0.12 - 10.39) 0.939 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999

T/- & -/- 73 18 0.90 (0.52 - 1.58) 0.722 5 0.67 (0.26 - 1.75) 0.418 2 0.35 (0.08 - 1.51) 0.161
BLM_IVS12(+7)T/C

T/T 316 88 1 0.696 33 1 0.609 18 1 0.488
T/C 243 68 0.99 (0.69 - 1.43) 0.975 29 1.18 (0.69 - 2.02) 0.546 22 1.62 (0.84 - 3.11) 0.152
C/C 45 16 1.21 (0.65 - 2.26) 0.554 5 1.12 (0.41 - 3.07) 0.823 5 0.78 (0.17 - 3.52) 0.746

BLM_IVS21(-60)_del(GAA)
GAA/GAA 237 74 1 0.727 37 1 0.026 17 1 -

GAA/- 283 75 0.87 (0.60 - 1.26) 0.452 21 0.46(0.26 - 0.82) 0.008 24 1.24 (0.64 - 2.38) 0.525
-/- 76 24 0.98 (0.58 - 1.68) 0.949 8 0.56 (0.24 - 1.27) 0.162 2 0.33 (0.07 - 1.48) 0.149

GAA/- & -/- 359 26 1.03 (0.54 - 1.96) 0.935
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Controls SLL LPL Misc. B-cell
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

BLM_IVS7(+388)C/T
C/C 517 28 1 - 31 1 - 48 1 -
C/T 78 7 1.76 (0.73 - 4.24) 0.209 5 1.15 (0.43 - 3.09) 0.778 5 0.73 (0.28 - 1.91) 0.524
T/T 3 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999

C/T & T/T 81 7 1.71 (0.71 - 4.10) 0.234 5 1.10 (0.41 - 2.95) 0.845 5 0.71 (0.27 - 1.84) 0.476
BLM_IVS7(+798)ins(T)

T/T 528 35 1 - 31 1 - 47 1 -
T/- 69 2 0.46 (0.11 - 1.97) 0.292 5 1.24 (0.46 - 3.35) 0.181 6 1.01 (0.41 - 2.48) 0.985
-/- 4 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999

T/- & -/- 73 2 0.43 (0.10 - 1.87) 0.261 5 1.16 (0.43 - 3.13) 0.767 6 0.97 (0.39 - 2.37) 0.937
BLM_IVS12(+7)T/C

T/T 316 19 1 - 19 1 - 36 1 -
T/C 243 15 1.03 (0.51 - 2.09) 0.942 16 1.15 (0.58 - 2.30) 0.694 16 0.58 (0.32 - 1.08) 0.086
C/C 45 2 0.75 (0.17 - 3.40) 0.713 1 0.00 (0.00 - ) 0.998 1 0.20 (0.03 - 1.51) 0.119

T/C & C/C 288 17 0.98 (0.50 - 1.95) 0.964 17 0.96 (0.48 - 1.92) 0.916 17 0.52 (0.29 - 0.98) 0.036
BLM_IVS21(-60)_del(GAA)

GAA/GAA 237 10 1 0.101 12 1 0.601 22 1 0.490
GAA/- 283 18 1.59 (0.71 - 3.55) 0.260 18 1.22 (0.60 - 2.73) 0.520 26 1.00 (0.55 - 1.81) 0.990

-/- 76 8 2.23 (0.83 - 6.00) 0.111 5 1.22 (0.41 - 3.64) 0.717 5 0.63 (0.23 - 1.75) 0.377
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Controls All T-cell NHL MF PTCL
SNP N N OR (95% CI) p value N OR (95% CI) p value N OR (95% CI) p value

BLM_IVS7(+388)C/T
C/C 517 40 1 - 23 1 - 14 1 -
C/T 78 8 1.26 (0.56 - 2.82) 0.578 5 1.41 (0.51 - 3.87) 0.504 3 1.33 (0.37 - 4.78) 0.664
T/T 3 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999

C/T & T/T 81 8 1.23 (0.55 - 2.74) 0.622 5 1.38 (0.50 - 3.78) 0.533 1.29 (0.36 - 4.62) 0.699
BLM_IVS7(+798)ins(T)

T/T 528 42 1 - 22 1 - 18 -
T/- 69 5 0.99 (0.38 - 2.62) 0.989 4 1.54 (0.51 - 4.66) 0.447 0 -
-/- 4 0 0.00 (0.00 - ) 0.999 0 0.00 (0.00 - ) 0.999 0 -

T/- & -/- 73 5 0.96 (0.36 - 2.53) 0.933 4 1.49 (0.49 - 4.51) 0.481
BLM_IVS12(+7)T/C

T/T 316 24 1 0.572 14 1 - 9 1 -
T/C 243 20 1.05 (0.56 - 1.95) 0.885 12 1.07 (0.49 - 2.38) 0.860 6 0.85 (0.30 - 2.43) 0.762
C/C 45 5 1.45 (0.52 - 4.05) 0.479 2 1.03 (0.22 - 4.72) 0.975 3 2.37 (0.61 - 9.21) 0.211

T/C & C/C 288 14 1.07 (0.50 - 2.29) 0.868 9 1.08 (0.42 - 2.77) 0.870
BLM_IVS21(-60)_del(GAA)

GAA/GAA 237 26 1 0.472 15 1 0.519 8 1 -
GAA/- 283 15 0.49 (0.25 - 0.95) 0.034 8 0.46 (0.19 - 1.10) 0.081 7 0.73 (0.26 - 2.05) 0.547

-/- 76 9 1.05 (0.46 - 2.37) 0.908 5 1.03 (0.36 - 2.98) 0.955 4 1.41 (0.41 - 4.88) 0.587
GAA/- & -/- 359 11 0.88 (0.35 - 2.24) 0.793
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OR = Odds Ratio, CI = Confidence Interval, NHL = Non-Hodgkin Lymphoma, DLBCL = Diffuse Large B-Cell Lymphoma, FL = Follicular Lymphoma, 

MZ/MALT = Marginal Zone lymphoma/Mucosa-Associated Lymphoma Tissue lymphoma,MCL = Mantle Cell lymphoma, SLL = Small Lymphocytic 

Lymphoma, LPL=Lymphoplasmacytic Lymphoma, Misc. B-cell = Miscellaneous B-cell lymphoma, MF = Mycosis Fungoides, PTCL = Peripheral T-Cell 

Lymphoma.  

If less than 5 samples were in a category, the analysis is not valid and marked by "-".  Analyses were not done for subtypes that had fewer than 5 

heterozygotes and minor homozygotes combined.  Analysis is adjusted for gender, ethnicity, age, and residence.

p-value for test for trend is shown in italic type.

p-values less than 0.05 are in bold.



252

Appendix A.10. Regression analysis for overall NHL in Asians and South-East Asian samples. 

Controls All NHL, Asian Samples Controls All NHL, SE-Asian Samples
SNP N N OR (95% CI) p value N N OR (95% CI) p value

RAD50_IVS4(+19)G/A
G/G 55 51 1 - 18 12 1 -
G/A 28 26 1.03 (0.52 - 2.01) 0.943 16 12 1.07 (0.35 - 3.27) 0.900
A/A 2 3 1.58 (0.25 - 10.01) 0.626 2 3 2.23 (0.29 - 17.27) 0.443

G/A & A/A 30 29 1.06 (0.55 - 2.05) 0.853 18 15 1.19 (0.41 - 3.48) 0.746
RAD50_IVS7(-38)C/T

C/C 89 79 - - 36 27 - -
C/T 0 0 - - 1 1 - -
T/T 0 0 - - 0 0 - -

RAD50_IVS22(+24)A/G
A/A 89 79 - - 34 23 - -
A/G 0 0 - - 3 5 - -
G/G 0 0 - - 0 0 - -

RAD50_IVS22(+62)A/G
A/A 59 53 1 - 36 28 - -
A/G 26 23 0.99 (0.49 - 1.98) 0.969 0 0 - -
G/G 2 1 0.50 (0.04 - 5.88) 0.582 0 0 - -

A/G & G/G 28 24 0.95 (0.48 - 1.87) 0.874
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Controls All NHL, Asian Samples Controls All NHL, SE-Asian Samples
SNP N N OR (95% CI) p value N N OR (95% CI) p value

NBS1_5(-905)T/C
T/T 29 16 1 0.172 11 5 1 0.020
T/C 37 38 1.65 (0.76 - 3.61) 0.208 18 13 1.85 (0.47 - 7.27) 0.376
C/C 20 22 1.84 (0.77 - 4.43) 0.171 6 10 7.29 (1.39 - 38.11) 0.019

NBS1_5UTR_(-352)_del(AGTA)
AGTA/AGTA 86 71 - - 32 25 - -

AGTA/- 0 0 - - 0 0 - -
-/- 0 0 - - 0 0 - -

NBS1_IVS3(+208)G/A
G/G 15 9 1 0.088 10 6 1 0.080
G/A 39 28 1.14 (0.43 - 3.03) 0.798 17 11 1.15 (0.30 - 4.42) 0.837
A/A 32 40 1.97 (0.75 - 5.19) 0.169 9 12 3.54 (0.83 - 15.09) 0.087

NBS1_3UTR(+273)G/A
G/G 31 20 1 0.017 18 6 1 -
G/A 47 39 1.17 (0.56 - 2.44) 0.674 13 16 6.85 (1.65 - 28.43) 0.008
A/A 6 19 4.39 (1.47 - 13.08) 0.008 4 5 12.68 (1.69 - 95.36) 0.014

G/A & A/A 17 21 7.58 (1.89 - 30.93) 0.004
NBS1_X2_(102)_G/A

G/G 29 17 1 0.109 12 5 1 0.048
G/A 41 35 1.29 (0.60 - 2.80) 0.514 16 14 2.11 (0.54 - 8.18) 0.282
A/A 16 21 2.10 (0.86 - 5.15) 0.106 5 8 5.31 (1.02 - 27.58) 0.047

NBS1_X5_(553)_G/C
G/G 28 18 1 0.149 11 5 1 0.088
G/C 42 35 1.14 (0.53 - 2.45) 0.739 17 13 1.59 (0.41 - 6.28) 0.505
C/C 15 20 1.99 (0.80 - 4.93) 0.137 6 8 4.20 (0.83 - 21.34) 0.083

NBS1_X13_(2016)_A/G
A/A 26 16 1 0.122 10 6 1 0.098
A/G 38 32 1.22 (0.55 - 2.72) 0.628 15 13 1.26 (0.32 - 4.97) 0.740
G/G 12 18 2.23 (0.84 - 5.97) 0.109 4 8 4.59 (0.83 - 25.50) 0.082
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Controls All NHL, Asian Samples Controls All NHL, SE-Asian Samples
SNP N N OR (95% CI) p value N N OR (95% CI) p value

MRE11_5(-1703)A/G
A/A 33 32 1 0.481 16 12 1 -
A/G 44 35 0.79 (0.40 - 1.56) 0.493 14 12 1.37 (0.43 - 4.37) 0.594
G/G 11 8 0.75 (0.26 - 2.15) 0.594 5 3 0.71 (0.10 - 4.81) 0.723

A/G & G/G 19 15 1.21 (0.40 - 3.61) 0.737
MRE11_5(-1456)C/T

C/C 89 78 - - 37 29 - -
C/T 0 0 - - 0 0 - -
T/T 0 0 - - 0 0 - -

MRE11_IVS2(+28)G/A
G/G 21 22 1 0.664 10 11 1 0.482
G/A 49 35 0.60 (0.28 - 1.30) 0.196 14 9 0.49 (0.13 - 1.87) 0.293
A/A 15 15 0.98 (0.33 - 2.29) 0.785 12 8 0.66 (0.17 - 2.52) 0.541

MRE11_IVS9(-60)A/T
T/T 49 40 1 0.677 23 14 1 -
T/A 33 29 1.08 (0.56 - 2.11) 0.818 10 12 1.5 (0.48 - 4.98) 0.465
A/A 5 6 1.31 (0.36 - 4.72) 0.680 1 1 1.69 (0.08 - 34.48) 0.733

T/A & A/A 11 13 1.56 (0.51 - 4.77) 0.434



255

Controls All NHL, Asian Samples Controls All NHL, SE-Asian Samples
SNP N N OR (95% CI) p value N N OR (95% CI) p value

BLM_IVS7(+388)C/T
C/C 85 78 - - 33 24 - -
C/T 1 1 - - 3 5 - -
T/T 0 0 - - 0 0 - -

BLM_IVS7(+798)ins(T)
T/T 85 78 - - 36 26 - -
T/- 0 1 - - 0 1 - -
-/- 0 0 - - 0 0 - -

BLM_IVS12(+7)T/C
T/T 48 41 1 0.456 22 20 1 -
T/C 33 29 0.95 (0.49 - 1.86) 0.890 12 8 0.48 (0.14 - 1.61) 0.234
C/C 6 10 1.91 (0.61 - 5.91) 0.264 2 1 0.38 (0.03 - 5.24) 0.470

T/C & C/C 14 9 0.47 (0.15 - 1.48) 0.196
BLM_IVS21(-60)_del(GAA)

GAA/GAA 67 54 1 - 8 6 1 -
GAA/- 20 22 1.45 (0.71 - 3.00) 0.311 23 14 0.80 (0.20 - 3.11) 0.743

-/- 1 2 2.41 (0.21 - 28.13) 0.482 4 7 1.87 (0.32 - 10.90) 0.485
GAA/-  & -/- 21 24 1.50 (0.74 - 3.04) 0.257 27 21 0.97 (0.26 - 3.63) 0.965

If less than 5 samples were in a category, the analysis is not valid and marked by "-".  Analyses were not done for subtypes that had 
fewer than 5 heterozygotes and minor homozygotes combined.  Analysis is adjusted for gender, ethnicity, age, and residence.
p-value for test for trend is shown in italic type.
p-values less than 0.05 are in bold.
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Appendix B.1. Characteristics of the samples sequenced.
Cases (%) Controls (%)

Gender
Male 36 (77%) -
Female 11 (23%) -

Age group (years)
20-49 23 (49%) -
50-59 24 (51%) -
60-69 - -
70+ - -

Ethnicity
Caucasian 35 (74%) -
Asian 10 (21%) -
South Asian 2 (4%) -
Mixed/Other - -
Unknown/Refused - -

Pathology
       B-cell lymphomas

DLBCL 13 (28%) -
FL 16 (34%) -
MZL/ MALT 6 (13%) -
MCL 2 (4%) -
SLL/CLL - -
LPL 2 (4%) -
MISC BCL 4 (9%) -

       T-cell lymphomas
MF 1 (2%) -
PTCL - -
MISC TCL 3 (6%) -

Total 47 (100%)

DLBCL = Diffuse Large B-Cell Lymphoma, FL = Follicular Lymphoma, MZ/MALT = Marginal 

Zone lymphoma/Mucosa-Associated Lymphoma Tissue lymphoma,MCL = Mantle Cell 

lymphoma, SLL = Small Lymphocytic Lymphoma, LPL=Lymphoplasmacytic Lymphoma, Misc. 

B-cell = Miscellaneous B-cell lymphoma, MF = Mycosis Fungoides, PTCL = Peripheral T-Cell 

Lymphoma, Misc. T-cell = Miscellaneous T-cell lymphoma.
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Appendix B.2. PCR primers and reaction conditions

Amplicon Name Ann. 

Temp.

Enhancer* Reaction times* No. of cycles* Forward primer

BAX_exon1 65 35! TGTAAAACGACGGCCAGTatgctcattggacagtcacg
BAX_exon2&3 65 35! TGTAAAACGACGGCCAGTctgctagggtcccagaagtc
BAX_exon4 64 TGTAAAACGACGGCCAGTtctttagtgtgcggtggatg
BAX_exon5 61 TGTAAAACGACGGCCAGTcttcgggtcttcatcctgag
BAX_exon6 64 TGTAAAACGACGGCCAGTaggggaggcaaagaattgac
BAX_exon7 65 35! TGTAAAACGACGGCCAGTaatgcccgttcatctcagtc
BAX_upstr_b 65 35! TGTAAAACGACGGCCAGTGCTTCAGCCCGGGAAT
BCL10_alt_upstr 62 35! TGTAAAACGACGGCCAGTGCTTCTTACACAGCGCCATA
BCL10_upstr_b 58 10s ann 45! TGTAAAACGACGGCCAGTGCCTCATCCTACTTCCCTGTT
BCL2_upstr_a 54 2! 5s ann, 10s ext 36! TGTAAAACGACGGCCAGTTCCGCACTCCGTCGTC
BCL2_upstr_b 50 2! 5s ann, 10 s ext 36! TGTAAAACGACGGCCAGTGCTGCCAGCGAAGGTG
BCL6_exon1 63 TGTAAAACGACGGCCAGTcgacgtcacagaggaggag
BCL6_exon10a 56 35! TGTAAAACGACGGCCAGTtgagcaatgacatctttcttgg
BCL6_exon10b 54 35! TGTAAAACGACGGCCAGTcaagacttcagtatgttgtcaaagaga
BCL6_exon2 63 TGTAAAACGACGGCCAGTggcaagctgcaactatcaaa
BCL6_exon3 65 10s ann 35! TGTAAAACGACGGCCAGTgctaagccacctgctctgat
BCL6_exon4 64 35! TGTAAAACGACGGCCAGTaggggctgagtatcagtgct
BCL6_exon5a 62 TGTAAAACGACGGCCAGTaagtgtcactggaaggtcatct
BCL6_exon5b 61 TGTAAAACGACGGCCAGTgagggcctcaaacctgct
BCL6_exon6 61 TGTAAAACGACGGCCAGTgcctacacacagggaggaga
BCL6_exon7 65 35! TGTAAAACGACGGCCAGTcggccttagagccctacct
BCL6_exon8 61 15s ann TGTAAAACGACGGCCAGTGGAAAACACAAGTGGCCTCA
BCL6_exon9 65 35! TGTAAAACGACGGCCAGTCTGGCTGTGTGCTAATGAGG
BCL6_upstr_a 59 35! TGTAAAACGACGGCCAGTCCCCCAACTCAGCTTCAA
BCL6_upstr_b 59 35! TGTAAAACGACGGCCAGTCGCTTGAGGGATTAGATAGGG
BECN1_exon1&2 61 TGTAAAACGACGGCCAGTagcctccccattctctgc
BECN1_exon10 59 35! TGTAAAACGACGGCCAGTccttggccagaatgaagagt
BECN1_exon11 59 TGTAAAACGACGGCCAGTtgggaacaatctctggaagc
BECN1_exon12a 52 TGTAAAACGACGGCCAGTcctgccccgaacttacttaac
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Amplicon Name Ann. 

Temp.

Enhancer* Reaction times* No. of cycles* Forward primer

BECN1_exon12b 52 TGTAAAACGACGGCCAGTccagagctacaacatgccatc
BECN1_exon3 61 TGTAAAACGACGGCCAGTtcagatgccctcctgcttt
BECN1_exon5&6&7 64 35! TGTAAAACGACGGCCAGTagtaggtggaggaagcctct
BECN1_exon8 62 TGTAAAACGACGGCCAGTcgttcatagtgtggtgagagaga
BECN1_exon9 61 35! TGTAAAACGACGGCCAGTggtgagagtgggaaatgtcaa
BECN1_upstr_a 56 35! TGTAAAACGACGGCCAGTCAAGGGGAGATGGGAAATG
BECN1_upstr_b 54 15s ann 35! TGTAAAACGACGGCCAGTCGGGATTTAACCATTTTG
BIM_upstr_a 57 35! TGTAAAACGACGGCCAGTAACAATCGCCTCGCCTTT
BIM_upstr_b 57 35! TGTAAAACGACGGCCAGTTCAGAGAAGTTCTGTCTGATTCG
BMI_exon10a 57 TGTAAAACGACGGCCAGTcctggagaagggtaagtagca
BMI_exon10b 57 TGTAAAACGACGGCCAGTtttggctataaaagatggactaca
BMI_exon10c 56 35! TGTAAAACGACGGCCAGTgacataacaggaaacagtattgtatga
BMI_exon10d 54 35! TGTAAAACGACGGCCAGTaagagttgcttttacagttaacaatg
BMI_exon1a 59 15s ann TGTAAAACGACGGCCAGTggcctgactacaccgacact
BMI_exon1b 50 2! 5s ann, 10 s ext 36! TGTAAAACGACGGCCAGTCAGCCCCGCAGAATAAAAC
BMI_exon2&3 56 TGTAAAACGACGGCCAGTttgtgattactagatgatctccattc
BMI_exon4&5 52 TGTAAAACGACGGCCAGTagacagcatcacaatcaagtaaaa
BMI_exon6&7 59 TGTAAAACGACGGCCAGTttgactttaccacttccatcctc
BMI_exon8&9 56 TGTAAAACGACGGCCAGTgaggttggtcacctccaattt
BMI1_up_a 56 47! TGTAAAACGACGGCCAGTCGATTTGAACATGAGGTATTTC
BMI1_upstr_b 58 2! 5s ann, 10s ext 36! TGTAAAACGACGGCCAGTGCTTCTTACACAGCGCCATA
FAS_alt_upstr_a 50 35! TGTAAAACGACGGCCAGTAGTCTACTGAAAGGTGGAACAGA
FAS_alt_upstr_b 56 35! TGTAAAACGACGGCCAGTCCTAAGAGCTATCTACCGTTCCA
FAS_upstr_a 60 10s ann 40! TGTAAAACGACGGCCAGTGAAGAAGGAGAAAGGCAGGA
FAS_upstr_b 50 10s ann 37! TGTAAAACGACGGCCAGTCCAACCCTTTGACATTAGCA
MCL1_exon1a 63 TGTAAAACGACGGCCAGTcgcccctttccccttt
MCL1_exon1b 64 35! TGTAAAACGACGGCCAGTccccgtccaccctcac
MCL1_exon2 61 TGTAAAACGACGGCCAGTgaatcttgcgccggtttag
MCL1_exon3b 65 35! TGTAAAACGACGGCCAGTgcactaagaatgccagtgacc
MCL1_upstr_a 64 35! TGTAAAACGACGGCCAGTCCCTGCCCACAAAACATT
MCL1_upstr_b 63 35! TGTAAAACGACGGCCAGTGAGATGGGAGAAGCAAGCAG
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Amplicon Name Ann. 

Temp.

Enhancer* Reaction times* No. of cycles* Forward primer

MDM2_alt_upstr 63 35! TGTAAAACGACGGCCAGTCGGATGGTGAGGAGCAG
MDM2_exon11a 61 35! TGTAAAACGACGGCCAGTagcattcctgtgactgagca
MDM2_exon11b 59 35! TGTAAAACGACGGCCAGTcaattcaaatgattgtgctaactt
MDM2_exon2 59 35! TGTAAAACGACGGCCAGTtgatgtattttccacagatgtttc
MDM2_exon4 59 35! TGTAAAACGACGGCCAGTcctggttgtttacccctattca
MDM2_exon6&7 56 TGTAAAACGACGGCCAGTaaattgcataagggtttgtgtt
MDM2_exon8 59 TGTAAAACGACGGCCAGTggtactcaaaacagctcaattttc
MDM2_upstr_a 64 35! TGTAAAACGACGGCCAGTGAAGCGGGAGAAGGGAAG
MDM2_upstr_b 61 35! TGTAAAACGACGGCCAGTCGGCCTACCCAAAGTGA
miR15_upstr_A 50 10s ann 40! TGTAAAACGACGGCCAGTTATTTCCGGTCCATTTACCA
miR15_upstr_B 51 10s ann 37! TGTAAAACGACGGCCAGTtttctcatctcagggtaccaaa
miR155_loop 50 2! 36! TGTAAAACGACGGCCAGTTGTACTGTGTCAGAATGCAAGC
miR155_upstr 50 2! TGTAAAACGACGGCCAGTCATACGTTTCTTTTGAACTTAGTCAC
miR17_upstr_A 52 TGTAAAACGACGGCCAGTCCCGGTCTTCTGTTCCTAAA
miR17_upstr_B 51 36! TGTAAAACGACGGCCAGTCAAATTTTTCTTGCTATTAAAGTTGA
PMAIP1_exon1&2 65 35! TGTAAAACGACGGCCAGTCCTACGTCACCAGGGAAGTT
PMAIP1_exon3a 56 35! TGTAAAACGACGGCCAGTTGGGCGTATTAGGTTTTGCT
PMAIP1_exon3b 54 35! TGTAAAACGACGGCCAGTGCTGGGGAGAAACAGTTCAG
PMAIP1_exon3c 59 35! TGTAAAACGACGGCCAGTAGTGTGCATCCTACAAAAAGTGA
PMAIP1_upstr_a 64 35! TGTAAAACGACGGCCAGTCAAGCAACTGGGACGACAG
PMAIP1_upstr_b 64 35! TGTAAAACGACGGCCAGTTCAAACACGATGTTCTTTCTGG
PUMA_exon1 64 35! TGTAAAACGACGGCCAGTggcagtcaagtttgagaagtctg
PUMA_exon2 65 35! TGTAAAACGACGGCCAGTcatgcacacacacctccact
PUMA_exon3 63 TGTAAAACGACGGCCAGTgcgatgggatcactagaaatg
PUMA_exon4a 64 35! TGTAAAACGACGGCCAGTcccactcccatcaccatact
PUMA_exon4b 64 35! TGTAAAACGACGGCCAGTctctcggtgctccttcactc
PUMA_upstr_b 64 35! TGTAAAACGACGGCCAGTGGCGGATCCCGAGGT
RFWD2_alt_upstr_a 54 35! TGTAAAACGACGGCCAGTTGCCATTAGACTTTACATTCCTG
RFWD2_alt_upstr_b 53 35! TGTAAAACGACGGCCAGTCGTAGACCTGAATTTGAATTTTGA
RFWD2_upstr_a 56 10s ann 37! TGTAAAACGACGGCCAGTTTTCCGACTGGTGTCACCTT
RFWD2_upstr_b 61 35! TGTAAAACGACGGCCAGTAAAAAGCCTACCAGAAATTGTATATT
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Amplicon Name Ann. 

Temp.

Enhancer* Reaction times* No. of cycles* Forward primer

SKP2_alt_upstr 62 35! TGTAAAACGACGGCCAGTCGAGCAGCTCTGCAGTTAAT
SKP2_upstr_a 61 35! TGTAAAACGACGGCCAGTTTTCACTACAGAGCGAATCATTTT
SKP2_upstr_b 65 35! TGTAAAACGACGGCCAGTCGTCCACAGACCCAATTCTT
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Amplicon Name

BAX_exon1
BAX_exon2&3
BAX_exon4
BAX_exon5
BAX_exon6
BAX_exon7
BAX_upstr_b
BCL10_alt_upstr
BCL10_upstr_b
BCL2_upstr_a
BCL2_upstr_b
BCL6_exon1
BCL6_exon10a
BCL6_exon10b
BCL6_exon2
BCL6_exon3
BCL6_exon4
BCL6_exon5a
BCL6_exon5b
BCL6_exon6
BCL6_exon7
BCL6_exon8
BCL6_exon9
BCL6_upstr_a
BCL6_upstr_b
BECN1_exon1&2
BECN1_exon10
BECN1_exon11
BECN1_exon12a

Reverse primer

CAGGAAACAGCTATGACcccctcagtgcttggagat
CAGGAAACAGCTATGACttaggggaggaggagaatgc
CAGGAAACAGCTATGACatccccaggtcctcacagat
CAGGAAACAGCTATGACccaatacggagtaatgccatc
CAGGAAACAGCTATGACgaacgggcattaaagagctg
CAGGAAACAGCTATGACgacagggcctgctctcct
CAGGAAACAGCTATGACGGACCCGTCCATCACC
CAGGAAACAGCTATGACCAAACGCACTCATACACACA
CAGGAAACAGCTATGACCCGATTTACTGAACCATCCTT
CAGGAAACAGCTATGACGGCTGCGCACCCTTTC
CAGGAAACAGCTATGACGAGGATTTCCAGATCGATTCC
CAGGAAACAGCTATGACttggcaagagcggaaaaa
CAGGAAACAGCTATGACtcgagcctttaacgcagttt
CAGGAAACAGCTATGACcctccaagagctttttccac
CAGGAAACAGCTATGACcagtggcaaagttcacagaga
CAGGAAACAGCTATGACcgtcatcccagatgcagtaa
CAGGAAACAGCTATGACaaggtttctgatcggggact
CAGGAAACAGCTATGACaaatgcagggcaatctcatc
CAGGAAACAGCTATGACcaggcaagaaaagaagaaacg
CAGGAAACAGCTATGACtgaggactgctccaatcaga
CAGGAAACAGCTATGACaggatcctctccctgtcctg
CAGGAAACAGCTATGACACTTTCTCCTGCCCGCTCT
CAGGAAACAGCTATGACGTGGTTGCCCCACTGTGT
CAGGAAACAGCTATGACTTTTGCCTTTTGCAAGTTTGT
CAGGAAACAGCTATGACTTCGAGGTCCTCATAAGCAGA
CAGGAAACAGCTATGACgccaccataagaattatatcacca
CAGGAAACAGCTATGACgccaatatcaaagcaaacca
CAGGAAACAGCTATGACtgctgcttcaattctgttcaa
CAGGAAACAGCTATGACtttttcagagaagaaagggaaa
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Amplicon Name

BECN1_exon12b
BECN1_exon3
BECN1_exon5&6&7
BECN1_exon8
BECN1_exon9
BECN1_upstr_a
BECN1_upstr_b
BIM_upstr_a
BIM_upstr_b
BMI_exon10a
BMI_exon10b
BMI_exon10c
BMI_exon10d
BMI_exon1a
BMI_exon1b
BMI_exon2&3
BMI_exon4&5
BMI_exon6&7
BMI_exon8&9
BMI1_up_a
BMI1_upstr_b
FAS_alt_upstr_a
FAS_alt_upstr_b
FAS_upstr_a
FAS_upstr_b
MCL1_exon1a
MCL1_exon1b
MCL1_exon2
MCL1_exon3b
MCL1_upstr_a
MCL1_upstr_b

Reverse primer

CAGGAAACAGCTATGACcagaatttccacatacctgcat
CAGGAAACAGCTATGACgccaagtagcctgcagaaac
CAGGAAACAGCTATGACggaagccatttcctctcctg
CAGGAAACAGCTATGACacccaggcttagtggtcaac
CAGGAAACAGCTATGACtggacagcagtaccaggttg
CAGGAAACAGCTATGACGCAAGGCTCCATCTCAGAAC
CAGGAAACAGCTATGACCCCGATGCTCTTCACCTC
CAGGAAACAGCTATGACAAGTGCGTCACAATAGAGTTTG
CAGGAAACAGCTATGACACCTTCTCGGTCACACTCAG
CAGGAAACAGCTATGACgaaaccatttcccatctttcc
CAGGAAACAGCTATGACgggtatctgcaaaggtcgaa
CAGGAAACAGCTATGACttttaaattcaacatgcttgctc
CAGGAAACAGCTATGACgccacatcactataagtcagcaa
CAGGAAACAGCTATGACCCACGCTCGTCTCATGC
CAGGAAACAGCTATGACagcggggaactaaaacgtg
CAGGAAACAGCTATGACgaaataaagagggttgccttca
CAGGAAACAGCTATGACgaggatggaagtggtaaagtcaa
CAGGAAACAGCTATGACgggcaacacaatccctgata
CAGGAAACAGCTATGACtggaagtggaccattctacaaa
CAGGAAACAGCTATGACTCGCATCGTTTCCTCCGTGT
CAGGAAACAGCTATGACCAAACGCACTCATACACACA
CAGGAAACAGCTATGACTTTCCTGGCCAATTTTCTTT
CAGGAAACAGCTATGACGTCAGGAGGATGGGAAGGA
CAGGAAACAGCTATGACTATGTGCTTTGTGGGGAGAC
CAGGAAACAGCTATGACGGCTTGTCTCTGTTCCACCT
CAGGAAACAGCTATGACggcgcgaagaaaagcag
CAGGAAACAGCTATGACgactcgtttcggtttccaac
CAGGAAACAGCTATGACcctttagatatccccacctctc
CAGGAAACAGCTATGACtgagtattgcccaatcagagc
CAGGAAACAGCTATGACGCTCCACGTGCTACCCTAAA
CAGGAAACAGCTATGACGAAGCGGAAGTGAGAAGTGG
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Amplicon Name

MDM2_alt_upstr
MDM2_exon11a
MDM2_exon11b
MDM2_exon2
MDM2_exon4
MDM2_exon6&7
MDM2_exon8
MDM2_upstr_a
MDM2_upstr_b
miR15_upstr_A
miR15_upstr_B
miR155_loop
miR155_upstr
miR17_upstr_A
miR17_upstr_B
PMAIP1_exon1&2
PMAIP1_exon3a
PMAIP1_exon3b
PMAIP1_exon3c
PMAIP1_upstr_a
PMAIP1_upstr_b
PUMA_exon1
PUMA_exon2
PUMA_exon3
PUMA_exon4a
PUMA_exon4b
PUMA_upstr_b
RFWD2_alt_upstr_a
RFWD2_alt_upstr_b
RFWD2_upstr_a
RFWD2_upstr_b

Reverse primer

CAGGAAACAGCTATGACGCACCATCAGTAGGTACAGACA
CAGGAAACAGCTATGACcaggttgtctaaattcctagggtta
CAGGAAACAGCTATGACgcgacagagagactcatctcaa
CAGGAAACAGCTATGACgagccatgctacaattgaggt
CAGGAAACAGCTATGACggtagaggtgaactgaaatgttagc
CAGGAAACAGCTATGACgggaacaatttaattaagtctaaaagc
CAGGAAACAGCTATGACtccttattaggactgccagga
CAGGAAACAGCTATGACAACGAAGATGCTGGTTACCG
CAGGAAACAGCTATGACGCTTCTTGCTCCATCTTTCC
CAGGAAACAGCTATGACTCTTAGAGTTGGATATCATTTGATACAGT
CAGGAAACAGCTATGACtgcataattatttttaaggagattttaag
CAGGAAACAGCTATGACTTCTGTTAATGATAAAAACAAACATGG
CAGGAAACAGCTATGACAAACCGCTCTTCGGAGTTTT
CAGGAAACAGCTATGACGCAAATCCGTACTTAATGAGTTAGTTT
CAGGAAACAGCTATGACTGACTGGTCACAATCTTCAGTT
CAGGAAACAGCTATGACCTGGAAGCGCTGGGAGTC
CAGGAAACAGCTATGACTTTCAGTGTTCTCAGAATGAGTTTTT
CAGGAAACAGCTATGACTCACCAATGCATATATGGAACTTT
CAGGAAACAGCTATGACCAGAGGATGTCTGCTGATGG
CAGGAAACAGCTATGACACCTTAATCACCGCAGAGGA
CAGGAAACAGCTATGACGATGCTGGGATCGGGTGT
CAGGAAACAGCTATGACcacctgtgacagcttcttgct
CAGGAAACAGCTATGACcagttcctccgagtctccag
CAGGAAACAGCTATGACagctgccgcacatctgg
CAGGAAACAGCTATGACctggagcaaccggcaaac
CAGGAAACAGCTATGACctctcccacccactcacaag
CAGGAAACAGCTATGACACCCCATGCCAAATTTCAT
CAGGAAACAGCTATGACTTTCAACAACAAAGTGAAATAGGT
CAGGAAACAGCTATGACGTGGCCACATTTTGTCATGT
CAGGAAACAGCTATGACCAATAATGGGAAAACAGATTTTG
CAGGAAACAGCTATGACAGAGGGCAGGCCGTCTTAAT
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Amplicon Name

SKP2_alt_upstr
SKP2_upstr_a
SKP2_upstr_b

Reverse primer

CAGGAAACAGCTATGACGCCTGACAGCAGTTCAGAAG
CAGGAAACAGCTATGACAGGTGAGAGGCTGCGAACT
CAGGAAACAGCTATGACGCAGCCAGACCCGCTAAG
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Appendix B.3. TagSNP selection scheme. 
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Appendix B.4. Variants discovered by re-sequencing

Name dbSNP ID, build 1321 MAF2 Variant
BAX_IVS1(+43)_C/T rs4645881 0.191 gagggcgagccccct(C/T)gccggcccgtccggg

BAX_IVS3(+14)_A/G rs1805419 0.362 AGgtgtgggcccctg(A/G)ggacccagaagtcca

BAX_IVS4(-43)_DEL(T) rs11358529 0.261 ttgtttacaatttta(T/-)tttttttatttattt

BAX_IVS6(+1_+2)_INS(C) 0.011 ccttttttttttttt(-/C)ccccactgagaaggg

BAX_IVS7(+42)_C/T rs112938655 0.011 ctctgccccgctccc(C/T)ggcacgtcaggagag

BAX_IVS7(+8)_G/A rs117098111 0.011 ttcgggacacacttc(G/A)gcatctgagtcactg

BAX_UPSTR(-179)_A/G rs4645878 0.128 gctgcgattggacgg(A/G)cggctgttggacggc

BAX_x1(53)_C/T 0.011 cccggcgagaggcgg(C/T)ggcgggagcggcggt

BAX_x6(833)_C/T rs4645900 0.011 tgtctgatcaatccc(C/T)gattcatctaccctg

BAX_x7(1172)_G/A rs704243 0.128 tggggattgggggac(G/A)tgggcatttttctta

BBC3_IVS1(-93)_C/G rs3810293 0.053 acacacacctccact(C/G)ttctccatctgggtc

BBC3_IVS2(+72)_A/T 0.011 actcggaggaactgg(A/T)gaagtgggagaggac

BBC3_IVS2(+73)_G/C 0.011 ctcggaggaactgga(G/C)aagtgggagaggacg

BBC3_x4(1344)_G/A rs45474992 0.021 accactagcctcctg(G/A)agccagagagtgggg

BCL10_IVS1(+110)_T/C rs1474496 0.011 gtagtccctgcactt(T/C)gggaagccgaggcgg

BCL10_IVS1(+299)_C/A 0.011 agaatcgcaccactg(C/A)actccagcctgggcg

BCL10_IVS1(+462)_G/T rs11161583 0.085 agattaactaatgag(G/T)aaaagctatgtttat

BCL10_IVS1(+463)_A/T rs11161582 0.085 gattaactaatgagg(A/T)aaagctatgtttata

BCL10_UPSTR(-20)_G/A 0.011 taacaaatgtgtttt(G/A)aatgtccactatgtg

BCL10_UPSTR(-599)_G/A rs9887811 0.076 gaactcctgacctca(G/A)gtgatctgcccacct

BCL10_UPSTR(-701)_A/G rs2735591 0.348 tagaagatgataaat(A/G)ctaagaggaaaaaat

BCL6_DOWSTR(+60)_A/G rs28477220 0.095 gcgtctgactccctc(A/G)gctcctaacctagtg

BCL6_IVS2(+93)_T/G 0.011 tgaactttgccactg(T/G)tcattatatgagaca

BCL6_IVS3(-39)_G/A rs41268625 0.011 agggATCACAGATTC(G/A)ATATGTCTACTATAG

BCL6_IVS4(+28)_G/A rs2272148 0.033 ccgggtggaagcgtc(G/A)gagatggaagagata

BCL6_IVS5(-58)_G/C rs41268621 0.021 tacacacagggagga(G/C)agggtggTCTTGAGG

BCL6_IVS8(+12_+28)_DEL(gggcaggcgagcggagc) 0.181 ACAGGTGAGCAGAGT(gggcaggcgagcggagc/-

)gggcaggcgagcgga
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Name dbSNP ID, build 1321 MAF2 Variant
BCL6_IVS8(+37)_G/A 0.181 gcggagcgggcaggc(G/A)agcggagcgggcagg

BCL6_IVS9(+66_67)_INS(GGCAGGGAAGGAGGTGGAG) 0.032 gggaaggaggtggag(-

/GGCAGGGAAGGAGGTGGAG)cgcagggaaggaggt

BCL6_UPSTR(-914)_A/C 0.011 cccaccctccccccc(A/C)cacacacgtttcttg

BCL6_x10(2471)_G/A rs113181701 0.017 agtgttgatgctttc(G/A)tctccagccccttct

BCL6_x10(3083)_A/T rs115678349 0.021 gagaatattttaagt(A/T)ttgcatctgtataag

BCL6_x5(1488)_C/T rs1056932 0.372 GCTCAACAGCCTCAA(C/T)CAGAATGCCAAACCA

BCL6_x6(1702)_C/T 0.011 ATGACGGGCTCTCCC(C/T)GCAGCAGCAGCGAGA

BCL6_x6(1743)_C/G 0.011 ACTCTACATGCACCC(C/G)CCGAAGTGCACGTCC

BCL6_x6(1804)_G/A rs2229362 0.109 ATGTGCCTCCACACC(G/A)CTGGCCCCACGTTcc

BCL6_x8(2139)_C/T rs61732778   0.085 gaagccctacaaatg(C/T)gaaacctgcggagcc

BECN1_IVS11(+66)_A/C 0.011 aattgaagcagcagt(A/C)ataatggaggcaaaa

BECN1_UPSTR(-22_-21)_INS(G) rs11461841 0.011 cacgtccggtctcgg(-/G)cggaagttttccggc

BECN1_UPSTR(-630)_C/G 0.011 agagacgggatttaa(C/G)cattttggccaggct

BECN1_x12(1555)_G/A rs76799616 0.011 ttttaaattaaattc(G/A)ggtaatattaaacag

BECN1_x12(1746)_T/A rs11552192 0.043 tgaaaaaaactaatt(T/A)aaatttgcttttctt

BIM_UPSTR(-1026)_G/T rs4302219 0.333 gaggcgcggcgtgcg(G/T)agccctcggctgccc

BIM_UPSTR(-687)_T/C rs1821968 0.338 CGTTCGCTTCGTCGC(T/C)ctccgccgccccctc

BIM_UPSTR(-710)_T/C rs7602904 0.338 gacctagttgtagac(T/C)ttgcaggcgttcgct

BIM_UPSTR(-767)_G/C 0.013 ggggagggtctgtgg(G/C)atgaaggcggcgcgg

BMI1_IVS3(+79)_T/G 0.011 aaccctctttatttc(T/G)tcacagaaaatttac

BMI1_IVS5(+54)_G/T 0.011 ggagagcttatctag(G/T)aattaaaatgtatta

BMI1_IVS7(-63)_A/G 0.011 atattcaagcaatca(A/G)attgaaactttcttc

BMI1_IVS8(+18)_C/T rs41277396 0.011 atctacttttatatt(C/T)ttcttgcattttaca

BMI1_IVS9(40_41)_DEL(AT) 0.011 ttatgatggtaaact(AT/-)tatttaaagaattaA

BMI1_IVS9(-46_-45)_DEL(TA) 0.011 attatgatggtaaac(TA/-)tatttaaagaattaA

BMI1_UPSTR(-1285)_A/G 0.011 aacgtggtattgtat(A/G)cacgtcttttaggac

BMI1_UPSTR(-1369)_G/C 0.011 taaacttgtttggaa(G/C)gtgtgtcctgatttt

BMI1_UPSTR(-52)_C/T 0.011 tccccctcctcccct(C/T)cccccgctcgcacgc

BMI1_UPSTR(-809)_C/T rs72814833 0.125 acgatagccttttct(C/T)aggattaaagttaaa
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Name dbSNP ID, build 1321 MAF2 Variant
BMI1_UPSTR(-866_-865)_INS(ATTA) rs60234884 0.021 tgagttcgtgtgtta(-/ATTA)ttactttgtgtgaag

BMI1_x1(205_210)_DEL(CGAGGC) 0.011 ggaggcgttggaggt(CGAGGC/-)ggaggcggaggagga

BMI1_x1(236_237)_INS(GAA) 0.011 ggtcgaggcggaggc(-/GAA)ggaggaggaggaggc

BMI1_x10(2454)_G/A rs1170546 0.011 catgtttactttaaa(G/A)attgttgcagtgaag

FAS_IVS1(+103)_A/T rs72809363 0.033 ccagaagaaaatgtc(A/T)actgagaggaagcct

FAS_IVS1(+77)_C/G rs72809362 0.033 cctagatttgagggc(C/G)caaacaggctccaga

FAS_IVS1(-1)_C/T rs56220100 0.032 ctgacttctccccct(C/T)cctacccgcgcgcag

FAS_IVS1(-5_-4)_DEL(CC) 0.032 caccctgacttctcc(CC/-)ctccctacccgcgcg

FAS_UPSTR(-1020)_A/T 0.109 TTTGTTTTTTATCTT(A/T)actcttcctgttttt

FAS_UPSTR(-1026)_T/A rs1952135 0.141 TTTTGTTTTGTTTTT(T/A)atcttaactcttcct

FAS_UPSTR(-1046)_T/G 0.380 atgtagaagtttttt(T/G)ttttttttttttttt

FAS_UPSTR(-1056)_G/C 0.058 tggtaaaaagatgta(G/C)aagtttttttttttt

FAS_UPSTR(-17)_C/A rs117215034 0.011 ctccttatcccactt(C/A)tttttgtgtctatta

FAS_UPSTR(-490)_C/T rs3758483 0.128 ttagacgtacgtggg(C/T)agagggtaggggaag

FAS_UPSTR(-600)_A/G rs1926197 0.468 tcagaaagttttcaa(A/G)ttaaagtaacccaga

FAS_UPSTR(-614)_C/A rs1926198 0.011 gagaagttttggatt(C/A)agaaagttttcaaat

FAS_UPSTR(-624)_G/A 0.128 taagggccctgagaa(G/A)ttttggattcagaaa

FAS_UPSTR(-632)_C/T rs12761227 0.011 tagcatactaagggc(C/T)ctgagaagttttgga

FAS_UPSTR(-888)_T/C rs978522 0.402 gatggttgtccaaaa(T/C)atctccaacatctgt

FAS_x1(31)_G/A rs2234767 0.149 gcacaaggctggcac(G/A)cccagggtcttcctc

MCL1_IVS1(+24)_A/G rs35661734 0.034 gttcattaatcgcca(A/G)ggcctcactcccttt

MCL1_IVS1(+63)_C/T rs2737821 0.024 tctccccggactcac(C/T)cgccaagggtgggtt

MCL1_UPSTR(-24)_DEL(T) rs28365856, rs3831986 0.043 tgggaatactttttt(T/-)aaaaaaaaagagttc

MCL1_UPSTR(-24)_T/A rs34468496 0.022 tgggaatactttttt(T/A)aaaaaaaaagagttc

MCL1_UPSTR(-596)_T/C 0.021 gcagggaggcaggaa(T/C)agtttagctgtggca

MCL1_UPSTR(-66)_G/A rs72656914 0.043 cgtgcgcaaccctcc(G/A)gaagctgccgcccct

MCL1_x1(54)_T/C 0.011 gagctgctcgccact(T/C)ctcacttccgcttcc

MCL1_x1(95)_C/T rs16837903 0.170 gAGTCGGGGTCTTCC(C/T)CAGTTTTCTCAGCCA

MCL1_x2(856)_A/G rs34645101 0.033 CGAAGACGATGTGAA(A/G)TCGTTGTCTCGAGTG

MCL1_x3(1290_1297)_DEL(aacctagc) rs3841831 0.032 gagttgcaccctagc(aacctagc/-)cagaaaagcaagtgg
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MCL1_x3(1508)_G/T rs34355066 0.064 gttgagaacaggaaa(G/T)tggccagtagccagg

MCL1_x3(1815)_T/G 0.011 tgcaagtttttgcat(T/G)ggcatctttggattt

MCL1_x3(2122)_T/C 0.011 gtttaaattttctta(T/C)ctgattttggtaagt

MCL1_x3(2146_2147)_INS(ATAG) rs3065111 0.011 gtaagtattccttag(-/ATAG)gtttttctttgaaaa

MCL1_x3(2633_2634)_INS(G) 0.011 gcaagtttttgcatt(-/G)ggcatctttggattt

MCL1_x3(3096)_C/T rs35392872 0.074 gtataggagtatgct(C/T)acttaaatttacaga

MCL1_x3(3287)_C/T rs878471 0.404 tgtaatggggaagaa(C/T)tgccctgcctgccca

MCL1_x3(3383)_DEL(T) 0.011 taagccgcttattta(T/-)atcatgtatctctaa

MCL1_x3(3547_3548)_DEL(TG) rs35609481 0.022 ttcattaggtatgac(TG/-)tgtggaaatacagac

MDM2_IVS1(+285)_G/C rs117039649 0.043 agggtaaaggtcacg(G/C)gggccgggggctgcg

MDM2_IVS1(+309)_T/G rs2279744 0.309 ggctgcggggccgct(T/G)cggcgcgggaggtcc

MDM2_IVS1(+55)_C/T rs2870820 0.436 ctctgacggtgtccc(C/T)tctatcgctggttcc

MDM2_IVS1(+57)_C/T 0.011 ctgacggtgtcccct(C/T)tatcgctggttccca

MDM2_IVS3(+85)_C/T 0.011 atgtggagaaattgg(C/T)catatagaaggattt

MDM2_IVS4(+65)_C/G 0.011 cagttcacctctacc(C/G)tcattcacttttgtc

MDM2_IVS5(-15)_T/C 0.011 AAGTTTCTGATCCTT(T/C)TTCTTTTCTCTCAGA

MDM2_UPSTR(-1165)_C/G rs3930427 0.447 AAAAAAAAAAAGCTG(C/G)agaagggaaggatat

MDM2_UPSTR(-1167)_T/G rs2904506 0.447 TAAAAAAAAAAAAGC(T/G)gcagaagggaaggat

MDM2_UPSTR(-1204_-
1165)_DEL(AGAAGGGAAGGATATAACTTTATAAAAAAAAAAAAGCTGC)

rs3730485 0.447 AGGCTGGGAAGCGGG(AGAAGGGAAGGATATAACTTTATAAAAAAAAAA

AAGCTGC/-)AGAAGGGAAGGATAT

MDM2_UPSTR(-5)_C/G 0.011 cgcgcaccgaggcac(C/G)gcggcgagcttggct

MDM2_UPSTR(-586)_T/A 0.021 agccaaacccaaaca(T/A)tctaaaagcgcagag

MDM2_x1(185)_A/G rs937283 0.447 ccggagagtggaatg(A/G)tccccgaggcccagg

MDM2_x1(36)_T/G rs3730492 0.011 gcctgtgtggccctg(T/G)gtgtcggaaagatgg

MDM2_x11(1371)_A/G rs769412 0.106 CTCAACACAAGCTGA(A/G)GAGGGCTTTGATGTT

MDM2_x11(2117)_G/A 0.011 accgagtcttgctct(G/A)ttacccaggctggag

miR155_UPSTR(-355)_A/G rs35865592 0.011 ttgttttttatttaa(A/G)gaagatgatacatat

miR15a_UPSTR(-1296)_A/G 0.021 cttaaaaaaagaaaa(A/G)ataaaaatttaaaaa

miR15a_UPSTR(-140)_A/G rs41284812 0.011 attattctacttaaa(A/G)tctccttaaaaataa

miR15a_UPSTR(-803)_C/T rs9535416 0.383 ggtaccaaattaact(C/T)atcatcccaaggatt
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miR1792_UPSTR(-1206)_A/T 0.021 tttttttttcctttt(A/T)ctggagctgtacagt

miR1792_UPSTR(-1387)_A/G rs4284505 0.489 actgcagcaaaggga(A/G)aaggaactgaaaaag

miR1792_UPSTR(-354_-353)_INS(T) 0.011 actaaattgccttta(-/T)aatgttccaaaatta

miR1792_UPSTR(-495)_C/T 0.011 aattgactgataaca(C/T)ttgaagtgtagtctg

miR1792_UPSTR(-496)_A/C 0.011 caattgactgataac(A/C)cttgaagtgtagtct

PMAIP1_IVS1(-22)_G/C rs11663656 0.255 gggcgcctccagaaa(G/C)ttcttcggggttttt

PMAIP1_UPSTR(-1085)_A/C rs79366478 0.053 ccgcgttcggcgaaa(A/C)cacacattttctaag

PMAIP1_UPSTR(-1101)_A/G 0.011 ttacaggcgtgagcc(A/G)ccgcgttcggcgaaa

PMAIP1_UPSTR(-849)_C/T rs9957673 0.106 tcagtaaccgttaac(C/T)actcctaattactcc

PMAIP1_UPSTR(-9)_A/G rs72970003 0.011 tggcgcggggatctc(A/G)gagtttcccgggcac

PMAIP1_x1(215)_C/T rs61736947 0.085 CGctcaaccgagccc(C/T)gcgcgggctccagca

PMAIP1_x2(422)_G/A rs78800940 0.202 cgagggaccaagccg(G/A)atttgcgattgggat

PMAIP1_x3(1032)_G/A rs3826598 0.021 agtgttgatttcttc(G/A)gtcactacacaacgt

PMAIP1_x3(1287)_A/G rs3826599 0.021 aagaaaaaagaagtt(A/G)atttttaattgatgt

PMAIP1_x3(1348)_T/A rs58665242 0.021 agtaacttgataaga(T/A)atgaatgtttctaaa

PMAIP1_x3(1377)_G/A rs57686154 0.021 aagaagtttctaaag(G/A)ttcggaaaatgctcc

PMAIP1_x3(1916)_DEL(T) rs11376390 0.012 tttagtggtagagag(T/-)tttttttttcagcct

PMAIP1_x3(2033)_T/A 0.012 aaactattaaaagtt(T/A)tcactgttcttttct

PMAIP1_x3(2036)_A/G 0.012 ctattaaaagttttc(A/G)ctgttcttttctgtg

PMAIP1_x3(837)_G/T rs1041978 0.149 ggcctactgtgaagg(G/T)agatgacctgtgatt

PUMA_IVS1(+27)_C/T rs117378997 0.032 caggtgtgcatgctc(C/T)gacgtgtgtgcagtg

PUMA_UPSTR(-168)_C/G 0.011 AAAGAGGGAGGAAAG(C/G)tgaggagttcccaat

PUMA_UPSTR(-193)_G/A rs2032809 0.309 ggaaagcgaaagagg(G/A)gggaaagtgaaagag

PUMA_UPSTR(-230)_G/A 0.011 aaacaccaggaagaa(G/A)gaagggacaatgaat

PUMA_UPSTR(-282)_T/C rs79188018 0.085 AAGTGATGTCATATG(T/C)cataatccatggttt

PUMA_UPSTR(-319)_A/G 0.319 tctgtctcaaaaaaa(A/G)aaaaaaaaagtaaga

PUMA_x1(178)_T/C rs45477493 0.011 ggatgaaatttggca(T/C)ggggtctgcccaggc

PUMA_x4(1008)_C/T 0.011 ggcagccactccagc(C/T)ccagcccagcctggg

PUMA_x4(1212)_T/C 0.064 ctgcaggggtgacac(T/C)gggaggggggggggc

PUMA_x4(1216)_A/G rs2862236 0.277 aggggtgacactggg(A/G)ggggggggggctctc
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RFWD2_IVS1(-923)_G/T 0.011 tagtaaggaagaaaa(G/T)ggaaggataaaagga

RFWD2_IVS2(-273)_C/G rs115688905 0.011 ctaaaaattatgtgc(C/G)gagttaaaatattgg

RFWD2_IVS2(-297)_A/G rs75880053 0.032 ggctctggtgactgc(A/G)ttgtactactaaaaa

RFWD2_UPSTR(-1082_-1080)_DEL(ACA) rs35156842 0.043 gtcatgagtattttc(ACA/-)ctttattcccaaata

RFWD2_UPSTR(-1155)_T/A rs11579291 0.043 attctcatttttttt(T/A)aaattttaaaaacct

RFWD2_UPSTR(-148)_G/A 0.011 ttcgcacgcatgcgt(G/A)acacggctactccgc

RFWD2_UPSTR(-184)_C/G 0.021 agacagctccttctt(C/G)ccgttccggaatgtg

RFWD2_UPSTR(-879)_C/T 0.011 cccagctcaagcaat(C/T)ctcccatgtcagcct

SKP2_IVS1(-128)_A/G rs33671 0.170 actcgccgcaggcac(A/G)taaaaaatgcgattc

SKP2_UPSTR(-627)_A/G 0.011 ggatcccgtccacag(A/G)cccaattcttagggc

1 SNPs in build 132 (but not published in build 127 at the time of sequencing) are marked in italics.
2 Minor allele frequency in our sequenced samples
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DLBCL (n=148) FL (n=165)
BAX rs4645900: 0.62 (pp=0.641, pf=0.981) rs4645900: 0.73 (pp=0.885, pf=0.982)
BCL2 rs4987873: 0.48 (pp=0.150, pf=0.637) rs1026825: 1.35 (pp=0.255, pf=0.982)
BCL6 rs1474326: 1.30 (pp=0.291, pf=0.904) BCL6_x10(3083)_A/T: 1.72 (pp=0.668, pf=0.982)
BCL10 rs12134420: 0.91 (pp=0.981, pf=0.981) rs4949928: 1.25 (pp=0.415, pf=0.982)
BCL2L11 rs3761704: 1.25 (pp=0.791, pf=0.981) rs10204044: 0.87 (pp=0.887, pf=0.982)
BBC3 rs45474992: 0.54 (pp=0.372, pf=0.904) rs45474992: 0.68 (pp=0.691, pf=0.982)
BECN1 rs10512488: 1.36 (pp=0.034, pf=0.578) rs10512488: 0.93 (pp=0.630, pf=0.982)
BMI1 BMI1_UPSTR(-809)_C/T: 1.55 (pp=0.092, pf=0.619) BMI1_UPSTR(-809)_C/T: 1.04 (pp=0.982, pf=0.982)
FAS rs9658761: 1.34 (pp=0.860, pf=0.981) rs2147420: 0.81 (pp=0.648, pf=0.982)
MCL1 rs6655975: 1.40 (pp=0.109, pf=0.619) rs6655975: 0.77 (pp=0.360, pf=0.982)
MDM2 rs1695144: 0.45 (pp=0.742, pf=0.981) rs769412: 0.68 (pp=0.575, pf=0.982)
PMAIP1 rs1041978: 1.22 (pp=0.843, pf=0.981) rs1041978: 1.53 (pp=0.129, pf=0.982)
RFWD2 rs11587785: 1.27 (pp=0.975, pf=0.981) rs12738115: 0.63 (pp=0.616, pf=0.982)
SKP2 rs3804439: 0.82 (pp=0.939, pf=0.981) rs2362973: 1.23 (pp=0.791, pf=0.982)
MIR15A rs9535416: 0.81 (pp=0.372, pf=0.904) rs9535416: 1.05 (pp=0.949, pf=0.982)
MIR1792 rs17642969: 0.89 (pp=0.622, pf=0.981) rs17642969: 0.98 (pp=0.923, pf=0.982)
MIR155 rs2829803: 0.87 (pp=0.756, pf=0.981) rs928883: 1.35 (pp=0.291, pf=0.982)

Appendix B.6. Summary of results for top-ranked SNP (ranked by pp) in each gene in European-ancestry samples for the 
major subtypes of non-Hodgkin lymphoma (odds ratio for additive model, p-value* adjusted within gene and p-value* 
adjusted overall)
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BAX
BCL2
BCL6
BCL10
BCL2L11
BBC3
BECN1
BMI1
FAS
MCL1
MDM2
PMAIP1
RFWD2
SKP2
MIR15A
MIR1792
MIR155

MZL/MALT (N=55) MCL (n=40)
rs704243: 1.34 (pp=0.849, pf=0.985) rs704243: 1.66 (pp=0.560, pf=0.885)
rs1564483: 1.85 (pp=0.066, pf=0.373) rs7226979: 1.37 (pp=0.958, pf=0.958)
rs1474326: 0.86 (pp=0.985, pf=0.985) rs2229362: 0.50 (pp=0.420, pf=0.885)
rs4949927: 1.24 (pp=0.892, pf=0.985) rs4949927: 1.63 (pp=0.272, pf=0.885)
rs17041883:0.29 (pp=0.033, pf=0.280) rs17041868: 0.46 (pp=0.638, pf=0.885)
rs884171: 0.90 (pp=0.973, pf=0.985) rs45474992: 0.65 (pp=0.886, pf=0.941)

rs10512488: 1.38 (pp=0.167, pf=0.710) rs10512488: 1.52 (pp=0.098, pf=0.834)
BMI1_UPSTR(-809)_C/T: 1.23 (pp=0.837, pf=0.985) BMI1_UPSTR(-809)_C/T: 0.53 (pp=0.346, pf=0.885)

rs983751: 0.62 (pp=0.685, pf=0.985) rs2147420: 0.69 (pp=0.673, pf=0.885)
rs35392872: 0.47 (pp=0.344, pf=0.842) rs35392872: 0.59 (pp=0.760, pf=0.885)
rs3730536: 1.14 (pp=0.973, pf=0.985) rs1695147: 1.41 (pp=0.781, pf=0.885)
rs9957673: 0.67 (pp=0.532, pf=0.985) rs1041978: 1.84 (pp=0.295, pf=0.885)
rs12738115: 0.63 (pp=0.943, pf=0.985) rs6676805: 2.05 (pp=0.048, pf=0.823)
rs:17279275: 0.63 (pp=0.332, pf=0.842) rs:17279275: 0.61 (pp=0.486, pf=0.885)
rs9535416: 0.71 (pp=0.347, pf=0.842) rs2476391: 0.33 (pp=0.155, pf=0.877)
rs17642969: 0.74 (pp=0.420, pf=0.891) rs17642969: 0.85 (pp=0.685, pf=0.885)
rs928883: 2.80 (pp=0.002, pf=0.027) rs2829803: 0.78 (pp=0.767, pf=0.885)
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BAX
BCL2
BCL6
BCL10
BCL2L11
BBC3
BECN1
BMI1
FAS
MCL1
MDM2
PMAIP1
RFWD2
SKP2
MIR15A
MIR1792
MIR155

All B-cell (n=523) All T-cell (n=45)
rs4645900: 0.66 (pp=0.346, pf=0.795) rs11667229: 0.73 (pp=0.619, pf=0.956)
rs4987852: 1.44 (pp=0.387, pf=0.795) rs1801018: 0.57 (pp=0.353, pf=0.867)
rs3733017: 1.34 (pp=0.660, pf=0.884) rs1523474: 1.23 (pp=0.980, pf=0.980)
rs4949928: 1.17 (pp=0.422, pf=0.795) rs12134420: 1.19 (pp=0.966, pf=0.980)
rs10204044: 0.89 (pp=0.785, pf=0.884) rs17041868: 0.54 (pp=0.745, pf=0.980)
rs45474992: 0.66 (pp=0.289, pf=0.795) rs884171: 0.73 (pp=0.501, pf=0.947)
rs10512488: 1.13 (pp=0.230, pf=0.795) 1.16 (pp=0.559, pf=0.951)

BMI1_UPSTR(-809)_C/T: 1.27 (pp=0.240, pf=0.795) rs985000: 0.49 (pp=0.357, pf=0.867)
rs978522: 1.19 (pp=0.468, pf=0.795) rs9658761: 1.61 (pp=0.898, pf=0.980)

rs35661734: 1.82 (pp=0.066, pf=0.795) rs35661734: 2.63 (pp=0.259, pf=0.867)
rs769412: 0.85 (pp=0.881, pf=0.884) rs937283: 1.45 (pp=0.440, pf=0.935)
rs1041978: 1.35 (pp=0.141, pf=0.795) rs1041978: 1.42 (pp=0.783, pf=0.980)

RFWD2_UPSTR(-184)_C/G: 0.70 (pp=0.838, pf=0.884) 11587785: 2.37 (pp=0.217, pf=0.867)
rs4440390: 1.16 (pp=0.884, pf=0.884) rs10071838: 0.63 (pp=0.343, pf=0.867)
rs9535416: 0.91 (pp=0.649, pf=0.884) rs2476391: 1.11 (pp=0.972, pf=0.980)
rs17642969: 1.03 (pp=0.825, pf=0.884) rs17642969: 0.41 (pp=0.047, pf=0.801)

rs928883: 1.30 (pp=0.118, pf=0.795) rs2829803: 1.61 (pp=0.199, pf=0.867)
All analyses are done against 547 European-ancestry controls
*p-values <0.05 are in bold
DLBCL = Diffuse Large B-Cell Lymphoma, FL = Follicular Lymphoma, MZ/MALT = Marginal Zone 
lymphoma/Mucosa-Associated Lymphoma Tissue lymphoma,MCL = Mantle Cell lymphoma
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Appendix C.1. Cell line sources

Cell Line Name Disease Type Cell Subtype Cell Line Supplier
OCI-Ly1 DLBCL GCB Staudt Lab, CCR, NCI (Bethesda, MD, USA)
OCI-Ly3 DLBCL ABC Staudt Lab, CCR, NCI (Bethesda, MD, USA)
OCI-Ly7 DLBCL GCB Staudt Lab, CCR, NCI (Bethesda, MD, USA)
OCI-Ly10 DLBCL ABC Staudt Lab, CCR, NCI (Bethesda, MD, USA)
OCI-Ly19 DLBCL GCB Staudt Lab, CCR, NCI (Bethesda, MD, USA)
SU-DHL-4 DLBCL GCB DSMZ (Braunschweig, Germany)
SU-DHL-5 DLBCL GCB DSMZ (Braunschweig, Germany)
SU-DHL-6 DLBCL GCB DSMZ (Braunschweig, Germany)
SU-DHL-8 DLBCL GCB DSMZ (Braunschweig, Germany)
SU-DHL-9 DLBCL ABC Martin Dyer, U. of Leicester (Leicester, UK)
SU-DHL-10 DLBCL GCB DSMZ (Braunschweig, Germany)
DB DLBCL GCB DSMZ (Braunschweig, Germany)
HT DLBCL GCB DSMZ (Braunschweig, Germany)
Karpas-422 DLBCL GCB DSMZ (Braunschweig, Germany)
Farage DLBCL GCB ATCC (Manassas, VA, USA)
Toledo DLBCL GCB ATCC (Manassas, VA, USA)
Pfeiffer DLBCL GCB ATCC (Manassas, VA, USA)
WSU-NHL DLBCL GCB DSMZ (Braunschweig, Germany)
WSU-DLCL2 DLBCL GCB DSMZ (Braunschweig, Germany)
DOHH-2 DLBCL GCB DSMZ (Braunschweig, Germany)
NU-DHL-1 DLBCL GCB DSMZ (Braunschweig, Germany)
NU-DUL-1 DLBCL ABC Martin Dyer, U. of Leicester (Leicester, UK)
MD903 DLBCL ABC Martin Dyer, U. of Leicester (Leicester, UK)
RIVA DLBCL ABC Martin Dyer, U. of Leicester (Leicester, UK)
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M13 sequencing extensions in bold capital font.  
Coding sequence is shown in capitals, intronic sequence in small font.

Exon(s)
Annealing 

Temp.
Annealing 

Time
Extension 

Time Cycles Enhancer
Product 
Length

upstream 52ºC 5s 10s 38! 2! 702
x1,x2 56ºC 30s 60s 31! 1! 773

x2 61ºC 30s 60s 33! 1! 593
x3 63ºC 30s 60s 33! 1! 256

Appendix C.2. PCR primers and conditions. 
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Exon(s)
upstream

x1,x2
x2
x3

Forward primer with sequencing extension
TGTAAAACGACGGCCAGTGctgccagcgaaggtg
TGTAAAACGACGGCCAGTGGAATCGATCTGGAAATCCTC
TGTAAAACGACGGCCAGTGGGTACGATAACCGGGAGAT
TGTAAAACGACGGCCAGTGctcctctcccccaactg
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Exon(s)
upstream

x1,x2
x2
x3

Reverse primer with sequencing extension
CAGGAAACAGCTATGACGAGGATTTCCAGATCGATTCC
CAGGAAACAGCTATGACCCCCTCTGCGACAGCTTAT
CAGGAAACAGCTATGACCccagactcacatcaccaagt
CAGGAAACAGCTATGACAGCCTGCAGCTTTGTTTCAT
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Appendix C.3.  List of mutations found by Sanger re-sequencing.

Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_5UP_(-615)_C/T 18:60987228
BCL2_5UP_(-612)_T/C 18:60987225
BCL2_5UP_(-612)_T/G 18:60987225
BCL2_5UP_(-610)_A/T 18:60987223
BCL2_5UP_(-596)_G/A 18:60987209
BCL2_5UP_(-569)_G/C 18:60987182
BCL2_5UP_(-564)_A/G 18:60987177
BCL2_5UP_(-562)_C/G 18:60987175
BCL2_5UP_(-560)_A/T 18:60987173
BCL2_5UP_(-559)_G/C 18:60987172
BCL2_5UP_(-559)_G/T 18:60987172
BCL2_5UP_(-551)_G/A 18:60987164
BCL2_5UP_(-544)_A/C 18:60987157
BCL2_5UP_(-543)_C/G 18:60987156
BCL2_5UP_(-541)_A/T 18:60987154
BCL2_5UP_(-531)_G/A 18:60987144
BCL2_5UP_(-527)_G/A 18:60987140
BCL2_5UP_(-526)_G/A 18:60987139
BCL2_5UP_(-525)_G/T 18:60987138
BCL2_5UP_(-522)_C/T 18:60987135
BCL2_5UP_(-520)_C/T 18:60987133
BCL2_5UP_(-519)_A/T 18:60987132
BCL2_5UP_(-517)_C/G 18:60987130
BCL2_5UP_(-514)_G/A 18:60987127
BCL2_5UP_(-514)_G/T 18:60987127
BCL2_5UP_(-509)_C/G 18:60987122
BCL2_5UP_(-507)_G/A 18:60987120
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Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_5UP_(-506)_G/T 18:60987119
BCL2_5UP_(-496)_T/C 18:60987109
BCL2_5UP_(-492)_G/C 18:60987105
BCL2_5UP_(-490)_G/A 18:60987103
BCL2_5UP_(-489)_C/A 18:60987102
BCL2_5UP_(-489)_C/T 18:60987102
BCL2_5UP_(-486)_C/T 18:60987099
BCL2_5UP_(-481)_G/A 18:60987094
BCL2_5UP_(-479)_G/A 18:60987092
BCL2_5UP_(-477)_G/C 18:60987090
BCL2_5UP_(-
473)_CCAGGGGGGAGAACTTCGT
AGCAG/-

18:60987086

BCL2_5UP_(-471)_A/C 18:60987084
BCL2_5UP_(-467)_G/A 18:60987080
BCL2_5UP_(-464)_A/G 18:60987077
BCL2_5UP_(-463)_G/C 18:60987076
BCL2_5UP_(-462)_A/G 18:60987075
BCL2_5UP_(-461)_A/C 18:60987074
BCL2_5UP_(-460)_C/G 18:60987073
BCL2_5UP_(-460)_C/T 18:60987073
BCL2_5UP_(-453)_G/A 18:60987066
BCL2_5UP_(-452)_C/T 18:60987065
BCL2_5UP_(-450)_G/C 18:60987063
BCL2_5UP_(-450)_G/T 18:60987063
BCL2_5UP_(-447)_A/T 18:60987060
BCL2_5UP_(-447)_Complex Event 18:60987060
BCL2_5UP_(-444)_C/T 18:60987057
BCL2_5UP_(-438)_A/T 18:60987051
BCL2_5UP_(-436)_G/C 18:60987049
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Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_5UP_(-435)_A/G 18:60987048
BCL2_5UP_(-434)_A/G 18:60987047
BCL2_5UP_(-433)_A/G 18:60987046
BCL2_5UP_(-432)_A/G 18:60987045
BCL2_5UP_(-430)_A/G 18:60987043
BCL2_5UP_(-427)_G/C 18:60987040
BCL2_5UP_(-425)_A/G 18:60987038
BCL2_5UP_(-424)_A/G 18:60987037
BCL2_5UP_(-423)_A/G 18:60987036
BCL2_5UP_(-
423)_AAATAAAACCCTCCCCCACC

18:60987036

BCL2_5UP_(-421)_A/G 18:60987034
BCL2_5UP_(-421)_A/T 18:60987034
BCL2_5UP_(-420)_T/C 18:60987033
BCL2_5UP_(-417)_A/T 18:60987030
BCL2_5UP_(-416)_A/G 18:60987029
BCL2_5UP_(-415)_C/G 18:60987028
BCL2_5UP_(-415)_C/T 18:60987028
BCL2_5UP_(-414)_C/G 18:60987027
BCL2_5UP_(-414)_C/T 18:60987027
BCL2_5UP_(-413)_C/G 18:60987026
BCL2_5UP_(-413)_C/T 18:60987026
BCL2_5UP_(-412)_T/C 18:60987025
BCL2_5UP_(-411)_C/T 18:60987024
BCL2_5UP_(-410)_C/T 18:60987023
BCL2_5UP_(-409)_C/T 18:60987022
BCL2_5UP_(-408)_C/T 18:60987021
BCL2_5UP_(-408)_C/- 18:60987021
BCL2_5UP_(-406)_A/G 18:60987019
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Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_5UP_(-405)_C/T 18:60987018
BCL2_5UP_(-404)_C/T 18:60987017
BCL2_5UP_(-403)_A/C 18:60987016
BCL2_5UP_(-403)_A/G 18:60987016
BCL2_5UP_(-401)_C/T 18:60987014
BCL2_5UP_(-384)_T/C 18:60986997
BCL2_5UP_(-376)_C/T 18:60986989
BCL2_5UP_(-375)_C/T 18:60986988
BCL2_5UP_(-374)_A/G 18:60986987
BCL2_5UP_(-373)_C/T 18:60986986
BCL2_5UP_(-367)_G/A 18:60986980
BCL2_5UP_(-367)_-/CGCG 18:60986979
BCL2_5UP_(-364)_C/T 18:60986977
BCL2_5UP_(-361)_G/A 18:60986974
BCL2_5UP_(-361)_G/T 18:60986974
BCL2_5UP_(-359)_T/C 18:60986972
BCL2_5UP_(-358)_T/G 18:60986971
BCL2_5UP_(-357)_C/G 18:60986970
BCL2_5UP_(-357)_C/T 18:60986970
BCL2_5UP_(-355)_A/C 18:60986968
BCL2_5UP_(-355)_A/G 18:60986968
BCL2_5UP_(-352)_G/T 18:60986965
BCL2_5UP_(-322)_C/A 18:60986935
BCL2_5UP_(-322)_C/T 18:60986935
BCL2_5UP_(-320)_T/C 18:60986933
BCL2_5UP_(-317)_A/T 18:60986930
BCL2_5UP_(-313)_A/G 18:60986926
BCL2_5UP_(-313)_A/T 18:60986926
BCL2_5UP_(-312)_T/C 18:60986925
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Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_5UP_(-308)_G/A 18:60986921
BCL2_5UP_(-307)_C/A 18:60986920
BCL2_5UP_(-305)_G/- 18:60986918
BCL2_5UP_(-305)_G/A 18:60986918
BCL2_5UP_(-305)_G/C 18:60986918
BCL2_5UP_(-304)_C/G 18:60986917
BCL2_5UP_(-304)_C/T 18:60986917
BCL2_5UP_(-303)_T/A 18:60986916
BCL2_5UP_(-302)_T/C 18:60986915
BCL2_5UP_(-301)_T/A 18:60986914
BCL2_5UP_(-301)_T/C 18:60986914
BCL2_5UP_(-299)_C/G 18:60986912
BCL2_5UP_(-297)_G/A 18:60986910
BCL2_5UP_(-295)_A/G 18:60986908
BCL2_5UP_(-293)_A/C 18:60986906
BCL2_5UP_(-293)_A/G 18:60986906
BCL2_5UP_(-293)_A/T 18:60986906
BCL2_5UP_(-289)_A/T 18:60986902
BCL2_5UP_(-285)_G/A 18:60986898
BCL2_5UP_(-284)_C/G 18:60986897
BCL2_5UP_(-284)_C/T 18:60986897
BCL2_5UP_(-283)_T/C 18:60986896
BCL2_5UP_(-282)_G/A 18:60986895
BCL2_5UP_(-279)_C/T 18:60986892
BCL2_5UP_(-277)_G/A 18:60986890
BCL2_5UP_(-275)_G/A 18:60986888
BCL2_5UP_(-275)_G/C 18:60986888
BCL2_5UP_(-272)_T/C 18:60986885
BCL2_5UP_(-270)_A/T 18:60986883
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Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_5UP_(-267)_A/G 18:60986880
BCL2_5UP_(-266)_G/C 18:60986879
BCL2_5UP_(-265)_A/G 18:60986878
BCL2_5UP_(-265)_A/T 18:60986878
BCL2_5UP_(-261)_G/A 18:60986874
BCL2_5UP_(-261)_G/C 18:60986874
BCL2_5UP_(-259)_A/C 18:60986872
BCL2_5UP_(-258)_T/C 18:60986871
BCL2_5UP_(-252)_C/T 18:60986865
BCL2_5UP_(-248)_C/T 18:60986861
BCL2_5UP_(-239)_C/- 18:60986852
BCL2_5UP_(-236)_C/T 18:60986849
BCL2_5UP_(-235)_T/C 18:60986848
BCL2_5UP_(-224)_C/G 18:60986837
BCL2_5UP_(-216)_T/A 18:60986829
BCL2_5UP_(-209)_C/G 18:60986822
BCL2_5UP_(-208)_T/C 18:60986821
BCL2_5UP_(-207)_C/T 18:60986820
BCL2_5UP_(-205)_T/C 18:60986818
BCL2_5UP_(-201)_G/A 18:60986814
BCL2_5UP_(-197)_C/G 18:60986810
BCL2_5UP_(-195)_T/G 18:60986808
BCL2_5UP_(-193)_A/G 18:60986806
BCL2_5UP_(-192)_A/G 18:60986805
BCL2_5UP_(-190)_C/T 18:60986803
BCL2_5UP_(-189)_G/A 18:60986802
BCL2_5UP_(-187)_T/C 18:60986800
BCL2_5UP_(-180)_G/A 18:60986793
BCL2_5UP_(-180)_G/C 18:60986793
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Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_5UP_(-178)_T/A 18:60986791
BCL2_5UP_(-178)_T/G 18:60986791
BCL2_5UP_(-176)_G/A 18:60986789
BCL2_5UP_(-174)_G/A 18:60986787
BCL2_5UP_(-174)_G/C 18:60986787
BCL2_5UP_(-173)_A/G 18:60986786
BCL2_5UP_(-170)_C/T 18:60986783
BCL2_5UP_(-160)_C/T 18:60986773
BCL2_5UP_(-153)_G/C 18:60986766
BCL2_5UP_(-151)_G/A 18:60986764
BCL2_5UP_(-150)_T/G 18:60986763
BCL2_5UP_(-143)_G/C 18:60986756
BCL2_5UP_(-137)_A/G 18:60986750
BCL2_5UP_(-136)_A/G 18:60986749
BCL2_5UP_(-135)_A/G 18:60986748
BCL2_5UP_(-131)_C/A 18:60986744
BCL2_5UP_(-131)_C/T 18:60986744
BCL2_5UP_(-127)_G/C 18:60986740
BCL2_5UP_(-117)_A/C 18:60986730
BCL2_5UP_(-114)_T/C 18:60986727
BCL2_5UP_(-103)_C/T 18:60986716
BCL2_5UP_(-95)_A/T 18:60986708
BCL2_5UP_(-92)_G/A 18:60986705
BCL2_5UP_(-77)_A/C 18:60986690
BCL2_5UP_(-77)_A/G 18:60986690
BCL2_5UP_(-54)_T/C 18:60986667
BCL2_5UP_(-53)_T/G 18:60986666
BCL2_5UP_(-44)_C/G 18:60986657
BCL2_5UP_(-44)_C/T 18:60986657
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Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_5UP_(-39)_G/A 18:60986652
BCL2_5UP_(-38)_C/A 18:60986651
BCL2_5UP_(-38)_C/G 18:60986651
BCL2_5UP_(-35)_T/C 18:60986648
BCL2_5UP_(-33)_G/A 18:60986646
BCL2_5UP_(-28)_C/G 18:60986641
BCL2_5UP_(-23)_G/C 18:60986636
BCL2_5UP_(-16)_T/C 18:60986629
BCL2_5UP_(-8)_G/C 18:60986621
BCL2_5UP_(-7)_A/G 18:60986620
BCL2_x1_(46)_A/C 18:60986568
BCL2_x1_(53)_C/T 18:60986561
BCL2_x1_(56)_C/T 18:60986558
BCL2_x1_(62)_C/T 18:60986552
BCL2_x1_(73)_T/G 18:60986541
BCL2_x1_(74)_G/C 18:60986540
BCL2_x1_(76)_T/A 18:60986538
BCL2_x1_(79)_A/G 18:60986535
BCL2_x1_(85)_A/G 18:60986529
BCL2_x1_(86)_A/G 18:60986528
BCL2_x1_(87)_G/A 18:60986527
BCL2_x1_(88)_T/C 18:60986526
BCL2_x1_(88)_T/G 18:60986526
BCL2_x1_(89)_T/G 18:60986525
BCL2_x1_(98)_G/C 18:60986516
BCL2_x1_(99)_C/G 18:60986515
BCL2_x1_(100)_T/C 18:60986514
BCL2_x1_(102)_T/C 18:60986512
BCL2_x1_(105)_C/G 18:60986509
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Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_x1_(125)_A/C 18:60986489
BCL2_x1_(128)_GGATCGTTGCCTT
ATGCA/- 18:60986486
BCL2_x1_(145)_A/C 18:60986469
BCL2_x1_(145)_A/T 18:60986469
BCL2_x1_(155)_G/A 18:60986459
BCL2_x1_(156)_T/C 18:60986458
BCL2_x1_(164)_A/G 18:60986450
BCL2_x1_(166)_A/G 18:60986448
BCL2_x1_(173)_T/C 18:60986441
BCL2_x1_(189)_C/T 18:60986425
BCL2_x1_(191)_G/C 18:60986423
BCL2_x1_(193)_A/C 18:60986421
BCL2_x1_(193)_A/T 18:60986421
BCL2_x1_(202)_A/C 18:60986412
BCL2_x1_(202)_A/T 18:60986412
BCL2_x1_(203)_T/A 18:60986411
BCL2_x1_(204)_A/G 18:60986410
BCL2_x1_(204)_A/T 18:60986410
BCL2_x1_(207)_A/G 18:60986407
BCL2_x1_(+3)_A/G 18:60986404
BCL2_IVS1_(+5)_G/C 18:60986402
BCL2_IVS1_(+6)_T/G 18:60986401
BCL2_IVS1_(+10)_C/T 18:60986397
BCL2_IVS1_(+20)_A/C 18:60986387
BCL2_IVS1_(+20)_A/T 18:60986387
BCL2_IVS1_(+24)_G/C 18:60986383
BCL2_IVS1_(+26)_T/G 18:60986381
BCL2_IVS1_(+30)_A/C 18:60986377



!"#

Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_IVS1_(+30)_A/T 18:60986377
BCL2_IVS1_(+31)_T/C 18:60986376
BCL2_IVS1_(+34)_A/G 18:60986373
BCL2_IVS1_(+37)_T/G 18:60986370
BCL2_IVS1_(+47)_A/T 18:60986360
BCL2_IVS1_(+50)_C/G 18:60986357
BCL2_IVS1_(+55)_A/C 18:60986352
BCL2_IVS1_(+56)_G/C 18:60986351
BCL2_IVS1_(+59)_T/C 18:60986348
BCL2_IVS1_(+62)_T/C 18:60986345
BCL2_IVS1_(+64)_A/G 18:60986343
BCL2_IVS1_(+65)_C/T 18:60986342
BCL2_IVS1_(+71)_G/C 18:60986336
BCL2_IVS1_(+72)_T/A 18:60986335
BCL2_IVS1_(+75)_A/G 18:60986332
BCL2_IVS1_(+81)_G/A 18:60986326
BCL2_IVS1_(+82)_T/A 18:60986325
BCL2_IVS1_(+83)_A/G 18:60986324
BCL2_IVS1_(+86)_T/A 18:60986321
BCL2_IVS1_(+86)_T/C 18:60986321
BCL2_IVS1_(+87)_T/G 18:60986320
BCL2_IVS1_(+89)_A/G 18:60986318
BCL2_IVS1_(+90)_A/C 18:60986317
BCL2_IVS1_(+90)_A/T 18:60986317
BCL2_IVS1_(+90)_A/- 18:60986317
BCL2_IVS1_(+93)_T/C 18:60986314
BCL2_IVS1_(+96)_A/C 18:60986311
BCL2_IVS1_(+102)_C/G 18:60986305
BCL2_IVS1_(+102)_C/T 18:60986305



!"!

Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_IVS1_(+104)_T/A 18:60986303
BCL2_IVS1_(+110)_A/T 18:60986297
BCL2_IVS1_(+111)_T/A 18:60986296
BCL2_IVS1_(+111)_T/G 18:60986296
BCL2_IVS1_(-110)_T/A 18:60986295
BCL2_IVS1_(-101)_C/T 18:60986286
BCL2_IVS1_(-97)_G/A 18:60986282
BCL2_IVS1_(-96)_T/C 18:60986281
BCL2_IVS1_(-94)_A/C 18:60986279
BCL2_IVS1_(-93)_C/T 18:60986278
BCL2_IVS1_(-92)_T/A 18:60986277
BCL2_IVS1_(-83)_G/A 18:60986268
BCL2_IVS1_(-83)_-/AAAG 18:60986267
BCL2_IVS1_(-81)_A/G 18:60986266
BCL2_IVS1_(-72)_T/G 18:60986257
BCL2_IVS1_(-71)_T/C 18:60986256
BCL2_IVS1_(-56)_C/T 18:60986241
BCL2_IVS1_(-47)_G/A 18:60986232
BCL2_IVS1_(-43)_C/T 18:60986228
BCL2_IVS1_(-40)_A/G 18:60986225
BCL2_IVS1_(-38)_T/C 18:60986223
BCL2_IVS1_(-35)_T/C 18:60986220
BCL2_IVS1_(-34)_T/C 18:60986219
BCL2_IVS1_(-29)_A/C 18:60986214
BCL2_IVS1_(-29)_A/T 18:60986214
BCL2_IVS1_(-28)_T/A 18:60986213
BCL2_IVS1_(-27)_T/C 18:60986212
BCL2_IVS1_(-24)_T/C 18:60986209
BCL2_IVS1_(-14)_C/T 18:60986199



!"#

Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_IVS1_(-10)_A/G 18:60986195
BCL2_IVS1_(-10)_A/T 18:60986195
BCL2_IVS1_(-9)_A/G 18:60986194
BCL2_IVS1_(-9)_A/T 18:60986194
BCL2_IVS1_(-8)_C/T 18:60986193
BCL2_IVS1_(-6)_T/A 18:60986191
BCL2_IVS1_(-5)_T/A 18:60986190
BCL2_IVS1_(-209)_A/T 18:60986184
BCL2_x2_(217)_G/C 18:60986176
BCL2_x2_(220)_A/G 18:60986173
BCL2_x2_(221)_G/A 18:60986172
BCL2_x2_(221)_G/C 18:60986172
BCL2_x2_(222)_T/C 18:60986171
BCL2_x2_(224)_G/A 18:60986169
BCL2_x2_(230)_T/A 18:60986163
BCL2_x2_(231)_A/G 18:60986162
BCL2_x2_(231)_A/T 18:60986162
BCL2_x2_(232)_T/A 18:60986161
BCL2_x2_(233)_T/G 18:60986160
BCL2_x2_(237)_A/G 18:60986156
BCL2_x2_(238)_A/G 18:60986155
BCL2_x2_(239)_T/A 18:60986154
BCL2_x2_(239)_T/C 18:60986154
BCL2_x2_(240)_A/C 18:60986153
BCL2_x2_(240)_A/G 18:60986153
BCL2_x2_(241)_C/G 18:60986152
BCL2_x2_(243)_T/C 18:60986150
BCL2_x2_(244)_A/C 18:60986149
BCL2_x2_(244)_A/T 18:60986149



!"#

Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_x2_(245)_C/T 18:60986148
BCL2_x2_(249)_T/C 18:60986144
BCL2_x2_(251)_A/G 18:60986142
BCL2_x2_(251)_A/T 18:60986142
BCL2_x2_(252)_T/A 18:60986141
BCL2_x2_(253)_A/G 18:60986140
BCL2_x2_(255)_C/A 18:60986138
BCL2_x2_(255)_C/T 18:60986138
BCL2_x2_(257)_T/C 18:60986136
BCL2_x2_(265)_G/T 18:60986128
BCL2_x2_(267)_A/G 18:60986126
BCL2_x2_(268)_A/G 18:60986125
BCL2_x2_(269)_T/G 18:60986124
BCL2_x2_(271)_A/C 18:60986122
BCL2_x2_(271)_A/G 18:60986122
BCL2_x2_(274)_A/G 18:60986119
BCL2_x2_(279)_A/G 18:60986114
BCL2_x2_(280)_A/G 18:60986113
BCL2_x2_(281)_A/G 18:60986112
BCL2_x2_(283)_G/A 18:60986110
BCL2_x2_(283)_G/C 18:60986110
BCL2_x2_(291)_A/G 18:60986102
BCL2_x2_(294)_A/T 18:60986099
BCL2_x2_(295)_A/G 18:60986098
BCL2_x2_(296)_A/G 18:60986097
BCL2_x2_(298)_T/G 18:60986095
BCL2_x2_(308)_C/T 18:60986085
BCL2_x2_(309)_T/G 18:60986084
BCL2_x2_(312)_T/A 18:60986081



!"#

Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_x2_(312)_T/C 18:60986081
BCL2_x2_(313)_G/A 18:60986080
BCL2_x2_(316)_A/T 18:60986077
BCL2_x2_(317)_A/C 18:60986076
BCL2_x2_(317)_A/G 18:60986076
BCL2_x2_(323)_A/- 18:60986070
BCL2_x2_(325)_A/C 18:60986068
BCL2_x2_(326)_C/A 18:60986067
BCL2_x2_(327)_A/C 18:60986066
BCL2_x2_(339)_T/G 18:60986054
BCL2_x2_(341)_T/A 18:60986052
BCL2_x2_(341)_T/G 18:60986052
BCL2_x2_(344)_C/T 18:60986049
BCL2_x2_(345)_G/C 18:60986048
BCL2_x2_(361)_C/T 18:60986032 rs55805819
BCL2_x2_(368)_T/C 18:60986025
BCL2_x2_(370)_C/T 18:60986023
BCL2_x2_(378)_C/G 18:60986015
BCL2_x2_(380)_A/G 18:60986013
BCL2_x2_(390)_A/G 18:60986003
BCL2_x2_(391)_A/G 18:60986002
BCL2_x2_(393)_A/C 18:60986000
BCL2_x2_(395)_A/C 18:60985998
BCL2_x2_(397)_T/C 18:60985996
BCL2_x2_(398)_A/G 18:60985995
BCL2_x2_(398)_A/T 18:60985995
BCL2_x2_(399)_G/A 18:60985994
BCL2_x2_(400)_C/T 18:60985993
BCL2_x2_(403)_G/A 18:60985990



!"#

Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_x2_(405)_T/A 18:60985988
BCL2_x2_(407)_A/G 18:60985986
BCL2_x2_(410)_A/G 18:60985983
BCL2_x2_(411)_C/G 18:60985982
BCL2_x2_(411)_C/T 18:60985982
BCL2_x2_(412)_T/C 18:60985981
BCL2_x2_(413)_C/G 18:60985980
BCL2_x2_(446)_C/T 18:60985947
BCL2_x2_(463)_G/A 18:60985930
BCL2_x2_(473)_G/C 18:60985920
BCL2_x2_(477)_C/T 18:60985916
BCL2_x2_(492)_G/C 18:60985901
BCL2_x2_(493)_G/A 18:60985900
BCL2_x2_(493)_G/C 18:60985900
BCL2_x2_(497)_G/A 18:60985896
BCL2_x2_(500)_C/G 18:60985893
BCL2_x2_(503)_G/T 18:60985890
BCL2_x2_(507)_G/T 18:60985886
BCL2_x2_(510)_G/C 18:60985883
BCL2_x2_(511)_A/C 18:60985882
BCL2_x2_(512)_A/C 18:60985881
BCL2_x2_(514)_A/G 18:60985879
BCL2_x2_(532)_G/C 18:60985861
BCL2_x2_(543)_A/T 18:60985850
BCL2_x2_(544)_G/A 18:60985849
BCL2_x2_(544)_G/T 18:60985849
BCL2_x2_(550)_C/A 18:60985843
BCL2_x2_(550)_C/T 18:60985843
BCL2_x2_(553)_T/G 18:60985840



!"#

Mutation Name Chromosomal 
Position

dbSNP number,            
build 128

BCL2_x2_(556)_T/C 18:60985837
BCL2_x2_(559)_G/A 18:60985834
BCL2_x2_(560)_C/T 18:60985833
BCL2_x2_(576)_A/T 18:60985817
BCL2_x2_(577)_C/T 18:60985816
BCL2_x2_(579)_A/T 18:60985814
BCL2_x2_(588)_C/T 18:60985805
BCL2_x2_(594)_A/G 18:60985799
BCL2_x2_(616)_G/A 18:60985777
BCL2_x2_(620)_G/A 18:60985773 rs1800477
BCL2_x2_(628)_A/T 18:60985765
BCL2_x2_(629)_C/G 18:60985764
BCL2_x2_(633)_G/A 18:60985760
BCL2_x2_(635)_A/G 18:60985758
BCL2_x2_(637)_C/T 18:60985756
BCL2_x2_(641)_T/C 18:60985752
BCL2_x2_(643)_C/G 18:60985750
BCL2_x2_(645)_C/A 18:60985748
BCL2_x2_(668)_C/G 18:60985725
BCL2_x2_(668)_C/T 18:60985725
BCL2_x2_(669)_C/T 18:60985724
BCL2_x2_(672)_C/G 18:60985721
BCL2_x2_(672)_C/T 18:60985721
BCL2_x2_(674)_G/A 18:60985719
BCL2_x2_(681)_G/A 18:60985712
BCL2_x2_(682)_G/A 18:60985711
BCL2_x2_(700)_C/G 18:60985693
BCL2_x2_(700)_C/T 18:60985693
BCL2_x2_(704)_C/T 18:60985689



!"#

Mutation Name Chromosomal 
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dbSNP number,            
build 128

BCL2_x2_(714)_C/T 18:60985679
BCL2_x2_(721)_T/G 18:60985672
BCL2_x2_(723)_C/T 18:60985670
BCL2_x2_(732)_C/T 18:60985661
BCL2_x2_(742)_G/A 18:60985651
BCL2_x2_(754)_C/G 18:60985639
BCL2_x2_(754)_C/T 18:60985639
BCL2_x2_(765)_C/T 18:60985628
BCL2_x2_(772)_C/G 18:60985621
BCL2_x2_(784)_C/G 18:60985609
BCL2_x2_(793)_C/T 18:60985600
BCL2_x2_(796)_C/G 18:60985597
BCL2_x2_(807)_C/T 18:60985586
BCL2_x2_(827)_T/C 18:60985566
BCL2_x2_(839)_T/A 18:60985554
BCL2_x2_(841)_C/T 18:60985552
BCL2_x2_(844)_C/G 18:60985549
BCL2_x2_(847)_G/A 18:60985546
BCL2_x2_(848)_C/T 18:60985545
BCL2_x2_(851)_C/T 18:60985542
BCL2_x2_(851)_C/A 18:60985542
BCL2_x2_(852)_A/G 18:60985541
BCL2_x2_(863)_T/C 18:60985530
BCL2_x2_(863)_T/G 18:60985530
BCL2_x2_(865)_C/A 18:60985528
BCL2_x2_(879)_G/A 18:60985514
BCL2_x2_(885)_C/G 18:60985508
BCL2_x2_(885)_C/T 18:60985508
BCL2_x2_(887)_A/T 18:60985506



!""

Mutation Name Chromosomal 
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dbSNP number,            
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BCL2_x2_(893)_G/A 18:60985500
BCL2_x2_(898)_G/C 18:60985495
BCL2_x2_(901)_G/A 18:60985492
BCL2_x2_(910)_G/A 18:60985483
BCL2_x2_(916)_G/A 18:60985477
BCL2_x2_(922)_C/A 18:60985471
BCL2_x2_(930)_G/A 18:60985463
BCL2_x2_(955)_T/C 18:60985438
BCL2_x2_(955)_T/G 18:60985438
BCL2_x2_(958)_G/A 18:60985435
BCL2_x2_(960)_T/C 18:60985433
BCL2_x2_(976)_C/T 18:60985417
BCL2_x2_(982)_C/T 18:60985411 `
BCL2_x2_(986)_G/A 18:60985407
BCL2_x2_(1027)_T/C 18:60985366
BCL2_x2_(1030)_G/C 18:60985363
BCL2_x2_(1039)_C/T 18:60985354
BCL2_x2_(1054)_C/T 18:60985339
BCL2_x2_(1067)_A/C 18:60985326
BCL2_x2_(1072)_A/C 18:60985321
BCL2_IVS2_(+4)_G/A 18:60985311
BCL2_IVS2_(+7)_G/A 18:60985308
BCL2_x3_(1135)_G/A 18:60795936
BCL2_x3_(1228)_C/T 18:60795843



!""

Mutation Name Flanking sequence Nucleotide Change Amino 
Acid 

BCL2_5UP_(-615)_C/T ctgccggcgg(c/t)cgtcagcgct C/T
BCL2_5UP_(-612)_T/C ccggcggccg(t/c)cagcgctcgg T/C
BCL2_5UP_(-612)_T/G ccggcggccg(t/g)cagcgctcgg T/G
BCL2_5UP_(-610)_A/T ggcggccgtc(a/t)gcgctcggag A/T
BCL2_5UP_(-596)_G/A ctcggagcgg(g/a)ctgcgcggcg G/A
BCL2_5UP_(-569)_G/C ccgggaggcg(g/c)ccgtagccag G/C
BCL2_5UP_(-564)_A/G aggcggccgt(a/g)gccagcgccg A/G
BCL2_5UP_(-562)_C/G gcggccgtag(c/g)cagcgccgcc C/G
BCL2_5UP_(-560)_A/T ggccgtagcc(a/t)gcgccgccgc A/T
BCL2_5UP_(-559)_G/C gccgtagcca(g/c)cgccgccgcg G/C
BCL2_5UP_(-559)_G/T gccgtagcca(g/t)cgccgccgcg G/T
BCL2_5UP_(-551)_G/A cagcgccgcc(g/a)cgcaggacca G/A
BCL2_5UP_(-544)_A/C gccgcgcagg(a/c)ccaggaggag A/C
BCL2_5UP_(-543)_C/G ccgcgcagga(c/g)caggaggagg C/G
BCL2_5UP_(-541)_A/T gcgcaggacc(a/t)ggaggaggag A/T
BCL2_5UP_(-531)_G/A aggaggagga(g/a)aaagggtgcg G/A
BCL2_5UP_(-527)_G/A ggaggagaaa(g/a)ggtgcgcagc G/A
BCL2_5UP_(-526)_G/A gaggagaaag(g/a)gtgcgcagcc G/A
BCL2_5UP_(-525)_G/T aggagaaagg(g/t)tgcgcagccc G/T
BCL2_5UP_(-522)_C/T agaaagggtg(c/t)gcagcccgga C/T
BCL2_5UP_(-520)_C/T aaagggtgcg(c/t)agcccggagg C/T
BCL2_5UP_(-519)_A/T aagggtgcgc(a/t)gcccggaggc A/T
BCL2_5UP_(-517)_C/G gggtgcgcag(c/g)ccggaggcgg C/G
BCL2_5UP_(-514)_G/A tgcgcagccc(g/a)gaggcggggt G/A
BCL2_5UP_(-514)_G/T tgcgcagccc(g/t)gaggcggggt G/T
BCL2_5UP_(-509)_C/G agcccggagg(c/g)ggggtgcgcc C/G
BCL2_5UP_(-507)_G/A cccggaggcg(g/a)ggtgcgccgg G/A
BCL2_5UP_(-506)_G/T ccggaggcgg(g/t)gtgcgccggt G/T
BCL2_5UP_(-496)_T/C ggtgcgccgg(t/c)ggggtgcagc T/C
BCL2_5UP_(-492)_G/C cgccggtggg(g/c)tgcagcggaa G/C
BCL2_5UP_(-490)_G/A ccggtggggt(g/a)cagcggaaga G/A
BCL2_5UP_(-489)_C/A cggtggggtg(c/a)agcggaagag C/A
BCL2_5UP_(-489)_C/T cggtggggtg(c/t)agcggaagag C/T
BCL2_5UP_(-486)_C/T tggggtgcag(c/t)ggaagagggg C/T
BCL2_5UP_(-481)_G/A tgcagcggaa(g/a)agggggtcca G/A
BCL2_5UP_(-479)_G/A cagcggaaga(g/a)ggggtccagg G/A
BCL2_5UP_(-477)_G/C gcggaagagg(g/c)ggtccagggg G/C
BCL2_5UP_(-
473)_CCAGGGGGGAGAACTTCGT
AGCAG/-

agagggggtc(CCAGGGGGGAGAACTTCGTAGC
AG/-)aggggggaga

CCAGGGGGGAGAACT
TCGTAGCAG/-



!"#
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BCL2_5UP_(-471)_A/C gagggggtcc(a/c)ggggggagaa A/C
BCL2_5UP_(-467)_G/A gggtccaggg(g/a)ggagaacttc G/A
BCL2_5UP_(-464)_A/G tccagggggg(a/g)gaacttcgta A/G
BCL2_5UP_(-463)_G/C ccagggggga(g/c)aacttcgtag G/C
BCL2_5UP_(-462)_A/G caggggggag(a/g)acttcgtagc A/G
BCL2_5UP_(-461)_A/C aggggggaga(a/c)cttcgtagca A/C
BCL2_5UP_(-460)_C/G ggggggagaa(c/g)ttcgtagcag C/G
BCL2_5UP_(-460)_C/T ggggggagaa(c/t)ttcgtagcag C/T
BCL2_5UP_(-453)_G/A gaacttcgta(g/a)cagtcatcct G/A
BCL2_5UP_(-452)_C/T aacttcgtag(c/t)agtcatcctt C/T
BCL2_5UP_(-450)_G/C cttcgtagca(g/c)tcatcctttt G/C
BCL2_5UP_(-450)_G/T cttcgtagca(g/t)tcatcctttt G/T
BCL2_5UP_(-447)_A/T cgtagcagtc(a/t)tcctttttag A/T
BCL2_5UP_(-447)_Complex Event Complex event Complex event
BCL2_5UP_(-444)_C/T agcagtcatc(c/t)tttttaggaa C/T
BCL2_5UP_(-438)_A/T catccttttt(a/t)ggaaaagagg A/T
BCL2_5UP_(-436)_G/C tcctttttag(g/c)aaaagaggga G/C
BCL2_5UP_(-435)_A/G cctttttagg(a/g)aaagagggaa A/G
BCL2_5UP_(-434)_A/G ctttttagga(a/g)aagagggaaa A/G
BCL2_5UP_(-433)_A/G tttttaggaa(a/g)agagggaaaa A/G
BCL2_5UP_(-432)_A/G ttttaggaaa(a/g)gagggaaaaa A/G
BCL2_5UP_(-430)_A/G ttaggaaaag(a/g)gggaaaaaat A/G
BCL2_5UP_(-427)_G/C ggaaaagagg(g/c)aaaaaataaa G/C
BCL2_5UP_(-425)_A/G aaaagaggga(a/g)aaaataaaac A/G
BCL2_5UP_(-424)_A/G aaagagggaa(a/g)aaataaaacc A/G
BCL2_5UP_(-423)_A/G aagagggaaa(a/g)aataaaaccc A/G
BCL2_5UP_(-
423)_AAATAAAACCCTCCCCCACC

agagggaaaa(AAATAAAACCCTCCCCCACCAC

CTCCT/-)ataaaaccct
AAATAAAACCCTCCCC

CACCACCTCCT/-
BCL2_5UP_(-421)_A/G gagggaaaaa(a/g)taaaaccctc A/G
BCL2_5UP_(-421)_A/T gagggaaaaa(a/t)taaaaccctc A/T
BCL2_5UP_(-420)_T/C agggaaaaaa(t/c)aaaaccctcc T/C
BCL2_5UP_(-417)_A/T gaaaaaataa(a/t)accctccccc A/T
BCL2_5UP_(-416)_A/G aaaaaataaa(a/g)ccctccccca A/G
BCL2_5UP_(-415)_C/G aaaaataaaa(c/g)cctcccccac C/G
BCL2_5UP_(-415)_C/T aaaaataaaa(c/t)cctcccccac C/T
BCL2_5UP_(-414)_C/G aaaataaaac(c/g)ctcccccacc C/G
BCL2_5UP_(-414)_C/T aaaataaaac(c/t)ctcccccacc C/T
BCL2_5UP_(-413)_C/G aaataaaacc(c/g)tcccccacca C/G
BCL2_5UP_(-413)_C/T aaataaaacc(c/t)tcccccacca C/T
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BCL2_5UP_(-412)_T/C aataaaaccc(t/c)cccccaccac T/C
BCL2_5UP_(-411)_C/T ataaaaccct(c/t)ccccaccacc C/T
BCL2_5UP_(-410)_C/T taaaaccctc(c/t)cccaccacct C/T
BCL2_5UP_(-409)_C/T aaaaccctcc(c/t)ccaccacctc C/T
BCL2_5UP_(-408)_C/T aaaccctccc(c/t)caccacctcc C/T
BCL2_5UP_(-408)_C/- aaaccctccc(C/-)accacctcct C/-
BCL2_5UP_(-406)_A/G accctccccc(a/g)ccacctcctt A/G
BCL2_5UP_(-405)_C/T ccctccccca(c/t)cacctccttc C/T
BCL2_5UP_(-404)_C/T cctcccccac(c/t)acctccttct C/T
BCL2_5UP_(-403)_A/C ctcccccacc(a/c)cctccttctc A/C
BCL2_5UP_(-403)_A/G ctcccccacc(a/g)cctccttctc A/G
BCL2_5UP_(-401)_C/T cccccaccac(c/t)tccttctccc C/T
BCL2_5UP_(-384)_T/C tccccacccc(t/c)cgccgcacca T/C
BCL2_5UP_(-376)_C/T cctcgccgca(c/t)cacacacagc C/T
BCL2_5UP_(-375)_C/T ctcgccgcac(c/t)acacacagcg C/T
BCL2_5UP_(-374)_A/G tcgccgcacc(a/g)cacacagcgc A/G
BCL2_5UP_(-373)_C/T cgccgcacca(c/t)acacagcgcg C/T
BCL2_5UP_(-367)_G/A accacacaca(g/a)cgcgggcttc G/A
BCL2_5UP_(-367)_-/CGCG ccacacacag(-/CGCG)cgcgggcttc -/CGCG
BCL2_5UP_(-364)_C/T acacacagcg(c/t)gggcttctag C/T
BCL2_5UP_(-361)_G/A cacagcgcgg(g/a)cttctagcgc G/A
BCL2_5UP_(-361)_G/T cacagcgcgg(g/t)cttctagcgc G/T
BCL2_5UP_(-359)_T/C cagcgcgggc(t/c)tctagcgctc T/C
BCL2_5UP_(-358)_T/G agcgcgggct(t/g)ctagcgctcg T/G
BCL2_5UP_(-357)_C/G gcgcgggctt(c/g)tagcgctcgg C/G
BCL2_5UP_(-357)_C/T gcgcgggctt(c/t)tagcgctcgg C/T
BCL2_5UP_(-355)_A/C gcgggcttct(a/c)gcgctcggca A/C
BCL2_5UP_(-355)_A/G gcgggcttct(a/g)gcgctcggca A/G
BCL2_5UP_(-352)_G/T ggcttctagc(g/t)ctcggcaccg G/T
BCL2_5UP_(-322)_C/A gcgcgtcctg(c/a)cttcatttat C/A
BCL2_5UP_(-322)_C/T gcgcgtcctg(c/t)cttcatttat C/T
BCL2_5UP_(-320)_T/C gcgtcctgcc(t/c)tcatttatcc T/C
BCL2_5UP_(-317)_A/T tcctgccttc(a/t)tttatccagc A/T
BCL2_5UP_(-313)_A/G gccttcattt(a/g)tccagcagct A/G
BCL2_5UP_(-313)_A/T gccttcattt(a/t)tccagcagct A/T
BCL2_5UP_(-312)_T/C ccttcattta(t/c)ccagcagctt T/C
BCL2_5UP_(-308)_G/A catttatcca(g/a)cagcttttcg G/A
BCL2_5UP_(-307)_C/A atttatccag(c/a)agcttttcgg C/A
BCL2_5UP_(-305)_G/- ttatccagca(G/-)ttttcggaaa G/-
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BCL2_5UP_(-305)_G/A ttatccagca(g/a)cttttcggaa G/A
BCL2_5UP_(-305)_G/C ttatccagca(g/c)cttttcggaa G/C
BCL2_5UP_(-304)_C/G tatccagcag(c/g)ttttcggaaa C/G
BCL2_5UP_(-304)_C/T tatccagcag(c/t)ttttcggaaa C/T
BCL2_5UP_(-303)_T/A atccagcagc(t/a)tttcggaaaa T/A
BCL2_5UP_(-302)_T/C tccagcagct(t/c)ttcggaaaat T/C
BCL2_5UP_(-301)_T/A ccagcagctt(t/a)tcggaaaatg T/A
BCL2_5UP_(-301)_T/C ccagcagctt(t/c)tcggaaaatg T/C
BCL2_5UP_(-299)_C/G agcagctttt(c/g)ggaaaatgca C/G
BCL2_5UP_(-297)_G/A cagcttttcg(g/a)aaaatgcatt G/A
BCL2_5UP_(-295)_A/G gcttttcgga(a/g)aatgcatttg A/G
BCL2_5UP_(-293)_A/C ttttcggaaa(a/c)tgcatttgct A/C
BCL2_5UP_(-293)_A/G ttttcggaaa(a/g)tgcatttgct A/G
BCL2_5UP_(-293)_A/T ttttcggaaa(a/t)tgcatttgct A/T
BCL2_5UP_(-289)_A/T cggaaaatgc(a/t)tttgctgttc A/T
BCL2_5UP_(-285)_G/A aaatgcattt(g/a)ctgttcggag G/A
BCL2_5UP_(-284)_C/G aatgcatttg(c/g)tgttcggagt C/G
BCL2_5UP_(-284)_C/T aatgcatttg(c/t)tgttcggagt C/T
BCL2_5UP_(-283)_T/C atgcatttgc(t/c)gttcggagtt T/C
BCL2_5UP_(-282)_G/A tgcatttgct(g/a)ttcggagttt G/A
BCL2_5UP_(-279)_C/T atttgctgtt(c/t)ggagtttaat C/T
BCL2_5UP_(-277)_G/A ttgctgttcg(g/a)agtttaatca G/A
BCL2_5UP_(-275)_G/A gctgttcgga(g/a)tttaatcaga G/A
BCL2_5UP_(-275)_G/C gctgttcgga(g/c)tttaatcaga G/C
BCL2_5UP_(-272)_T/C gttcggagtt(t/c)aatcagaaga T/C
BCL2_5UP_(-270)_A/T tcggagttta(a/t)tcagaagagg A/T
BCL2_5UP_(-267)_A/G gagtttaatc(a/g)gaagaggatt A/G
BCL2_5UP_(-266)_G/C agtttaatca(g/c)aagaggattc G/C
BCL2_5UP_(-265)_A/G gtttaatcag(a/g)agaggattcc A/G
BCL2_5UP_(-265)_A/T gtttaatcag(a/t)agaggattcc A/T
BCL2_5UP_(-261)_G/A aatcagaaga(g/a)gattcctgcc G/A
BCL2_5UP_(-261)_G/C aatcagaaga(g/c)gattcctgcc G/C
BCL2_5UP_(-259)_A/C tcagaagagg(a/c)ttcctgcctc A/C
BCL2_5UP_(-258)_T/C cagaagagga(t/c)tcctgcctcc T/C
BCL2_5UP_(-252)_C/T aggattcctg(c/t)ctccgtcccc C/T
BCL2_5UP_(-248)_C/T ttcctgcctc(c/t)gtccccggct C/T
BCL2_5UP_(-239)_C/- ccgtccccgg(C/-)ccttcatcgt C/-
BCL2_5UP_(-236)_C/T tccccggctc(c/t)ttcatcgtcc C/T
BCL2_5UP_(-235)_T/C ccccggctcc(t/c)tcatcgtccc T/C
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BCL2_5UP_(-224)_C/G tcatcgtccc(c/g)tctcccctgt C/G
BCL2_5UP_(-216)_T/A ccctctcccc(t/a)gtctctctcc T/A
BCL2_5UP_(-209)_C/G ccctgtctct(c/g)tcctggggag C/G
BCL2_5UP_(-208)_T/C cctgtctctc(t/c)cctggggagg T/C
BCL2_5UP_(-207)_C/T ctgtctctct(c/t)ctggggaggc C/T
BCL2_5UP_(-205)_T/C gtctctctcc(t/c)ggggaggcgt T/C
BCL2_5UP_(-201)_G/A ctctcctggg(g/a)aggcgtgaag G/A
BCL2_5UP_(-197)_C/G cctggggagg(c/g)gtgaagcggt C/G
BCL2_5UP_(-195)_T/G tggggaggcg(t/g)gaagcggtcc T/G
BCL2_5UP_(-193)_A/G gggaggcgtg(a/g)agcggtcccg A/G
BCL2_5UP_(-192)_A/G ggaggcgtga(a/g)gcggtcccgt A/G
BCL2_5UP_(-190)_C/T aggcgtgaag(c/t)ggtcccgtgg C/T
BCL2_5UP_(-189)_G/A ggcgtgaagc(g/a)gtcccgtgga G/A
BCL2_5UP_(-187)_T/C cgtgaagcgg(t/c)cccgtggata T/C
BCL2_5UP_(-180)_G/A cggtcccgtg(g/a)atagagattc G/A
BCL2_5UP_(-180)_G/C cggtcccgtg(g/c)atagagattc G/C
BCL2_5UP_(-178)_T/A gtcccgtgga(t/a)agagattcat T/A
BCL2_5UP_(-178)_T/G gtcccgtgga(t/g)agagattcat T/G
BCL2_5UP_(-176)_G/A cccgtggata(g/a)agattcatgc G/A
BCL2_5UP_(-174)_G/A cgtggataga(g/a)attcatgcct G/A
BCL2_5UP_(-174)_G/C cgtggataga(g/c)attcatgcct G/C
BCL2_5UP_(-173)_A/G gtggatagag(a/g)ttcatgcctg A/G
BCL2_5UP_(-170)_C/T gatagagatt(c/t)atgcctgtgc C/T
BCL2_5UP_(-160)_C/T catgcctgtg(c/t)ccgcgcgtgt C/T
BCL2_5UP_(-153)_G/C gtgcccgcgc(g/c)tgtgtgcgcg G/C
BCL2_5UP_(-151)_G/A gcccgcgcgt(g/a)tgtgcgcgcg G/A
BCL2_5UP_(-150)_T/G cccgcgcgtg(t/g)gtgcgcgcgt T/G
BCL2_5UP_(-143)_G/C gtgtgtgcgc(g/c)cgtgtaaatt G/C
BCL2_5UP_(-137)_A/G gcgcgcgtgt(a/g)aattgccgag A/G
BCL2_5UP_(-136)_A/G cgcgcgtgta(a/g)attgccgaga A/G
BCL2_5UP_(-135)_A/G gcgcgtgtaa(a/g)ttgccgagaa A/G
BCL2_5UP_(-131)_C/A gtgtaaattg(c/a)cgagaagggg C/A
BCL2_5UP_(-131)_C/T gtgtaaattg(c/t)cgagaagggg C/T
BCL2_5UP_(-127)_G/C aaattgccga(g/c)aaggggaaaa G/C
BCL2_5UP_(-117)_A/C gaaggggaaa(a/c)catcacagga A/C
BCL2_5UP_(-114)_T/C ggggaaaaca(t/c)cacaggactt T/C
BCL2_5UP_(-103)_C/T cacaggactt(c/t)tgcgaatacc C/T
BCL2_5UP_(-95)_A/T ttctgcgaat(a/t)ccggactgaa A/T
BCL2_5UP_(-92)_G/A tgcgaatacc(g/a)gactgaaaat G/A
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BCL2_5UP_(-77)_A/C gaaaattgta(a/c)ttcatctgcc A/C
BCL2_5UP_(-77)_A/G gaaaattgta(a/g)ttcatctgcc A/G
BCL2_5UP_(-54)_T/C cgccgctgcc(t/c)tttttttttc T/C
BCL2_5UP_(-53)_T/G gccgctgcct(t/g)ttttttttct T/G
BCL2_5UP_(-44)_C/G tttttttttt(c/g)tcgagctctt C/G
BCL2_5UP_(-44)_C/T tttttttttt(c/t)tcgagctctt C/T
BCL2_5UP_(-39)_G/A tttttctcga(g/a)ctcttgagat G/A
BCL2_5UP_(-38)_C/A ttttctcgag(c/a)tcttgagatc C/A
BCL2_5UP_(-38)_C/G ttttctcgag(c/g)tcttgagatc C/G
BCL2_5UP_(-35)_T/C tctcgagctc(t/c)tgagatctcc T/C
BCL2_5UP_(-33)_G/A tcgagctctt(g/a)agatctccgg G/A
BCL2_5UP_(-28)_C/G ctcttgagat(c/g)tccggttggg C/G
BCL2_5UP_(-23)_G/C gagatctccg(g/c)ttgggattcc G/C
BCL2_5UP_(-16)_T/C ccggttggga(t/c)tcctgcggat T/C
BCL2_5UP_(-8)_G/C gattcctgcg(g/c)attgacattt G/C
BCL2_5UP_(-7)_A/G attcctgcgg(a/g)ttgacatttc A/G
BCL2_x1_(46)_A/C aatcctccta(a/c)tttttactcc A/C
BCL2_x1_(53)_C/T ctaattttta(c/t)tccctctccc C/T
BCL2_x1_(56)_C/T atttttactc(c/t)ctctccccgc C/T
BCL2_x1_(62)_C/T actccctctc(c/t)ccgcgactcc C/T
BCL2_x1_(73)_T/G ccgcgactcc(t/g)gattcattgg T/G
BCL2_x1_(74)_G/C cgcgactcct(g/c)attcattggg G/C
BCL2_x1_(76)_T/A cgactcctga(t/a)tcattgggaa T/A
BCL2_x1_(79)_A/G ctcctgattc(a/g)ttgggaagtt A/G
BCL2_x1_(85)_A/G attcattggg(a/g)agtttcaaat A/G
BCL2_x1_(86)_A/G ttcattggga(a/g)gtttcaaatc A/G
BCL2_x1_(87)_G/A tcattgggaa(g/a)tttcaaatca G/A
BCL2_x1_(88)_T/C cattgggaag(t/c)ttcaaatcag T/C
BCL2_x1_(88)_T/G cattgggaag(t/g)ttcaaatcag T/G
BCL2_x1_(89)_T/G attgggaagt(t/g)tcaaatcagc T/G
BCL2_x1_(98)_G/C tttcaaatca(g/c)ctataactgg G/C
BCL2_x1_(99)_C/G ttcaaatcag(c/g)tataactgga C/G
BCL2_x1_(100)_T/C tcaaatcagc(t/c)ataactggag T/C
BCL2_x1_(102)_T/C aaatcagcta(t/c)aactggagag T/C
BCL2_x1_(105)_C/G tcagctataa(c/g)tggagagtgc C/G
BCL2_x1_(125)_A/C ctgaagattg(a/c)tgggatcgtt A/C
BCL2_x1_(128)_GGATCGTTGCCTT
ATGCA/-

agattgatgg(/delatcgttgcct
GGATCGTTGCCTTATGCA/-

BCL2_x1_(145)_A/C tgccttatgc(a/c)tttgttttgg A/C
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BCL2_x1_(145)_A/T tgccttatgc(a/t)tttgttttgg A/T
BCL2_x1_(155)_G/A atttgttttg(g/a)ttttacaaaa G/A
BCL2_x1_(156)_T/C tttgttttgg(t/c)tttacaaaaa T/C
BCL2_x1_(164)_A/G ggttttacaa(a/g)aaggaaactt A/G
BCL2_x1_(166)_A/G ttttacaaaa(a/g)ggaaacttga A/G
BCL2_x1_(173)_T/C aaaaggaaac(t/c)tgacagagga T/C
BCL2_x1_(189)_C/T gaggatcatg(c/t)tgtacttaaa C/T
BCL2_x1_(191)_G/C ggatcatgct(g/c)tacttaaaaa G/C
BCL2_x1_(193)_A/C atcatgctgt(a/c)cttaaaaaat A/C
BCL2_x1_(193)_A/T atcatgctgt(a/t)cttaaaaaat A/T
BCL2_x1_(202)_A/C tacttaaaaa(a/c)tacaagtaag A/C
BCL2_x1_(202)_A/T tacttaaaaa(a/t)tacaagtaag A/T
BCL2_x1_(203)_T/A acttaaaaaa(t/a)acaagtaagt T/A
BCL2_x1_(204)_A/G cttaaaaaat(a/g)caagtaagtt A/G
BCL2_x1_(204)_A/T cttaaaaaat(a/t)caagtaagtt A/T
BCL2_x1_(207)_A/G aaaaaataca(a/g)gtaagttctc A/G
BCL2_x1_(+3)_A/G aaatacaagt(a/g)agttctctgc A/G
BCL2_IVS1_(+5)_G/C atacaagtaa(g/c)ttctctgcac G/C
BCL2_IVS1_(+6)_T/G tacaagtaag(t/g)tctctgcaca T/G
BCL2_IVS1_(+10)_C/T agtaagttct(c/t)tgcacaggaa C/T
BCL2_IVS1_(+20)_A/C ctgcacagga(a/c)attggtttaa A/C
BCL2_IVS1_(+20)_A/T ctgcacagga(a/t)attggtttaa A/T
BCL2_IVS1_(+24)_G/C acaggaaatt(g/c)gtttaatgta G/C
BCL2_IVS1_(+26)_T/G aggaaattgg(t/g)ttaatgtaac T/G
BCL2_IVS1_(+30)_A/C aattggttta(a/c)tgtaactttc A/C
BCL2_IVS1_(+30)_A/T aattggttta(a/t)tgtaactttc A/T
BCL2_IVS1_(+31)_T/C attggtttaa(t/c)gtaactttca T/C
BCL2_IVS1_(+34)_A/G ggtttaatgt(a/g)actttcaatg A/G
BCL2_IVS1_(+37)_T/G ttaatgtaac(t/g)ttcaatggaa T/G
BCL2_IVS1_(+47)_A/T tttcaatgga(a/t)acctttgaga A/T
BCL2_IVS1_(+50)_C/G caatggaaac(c/g)tttgagattt C/G
BCL2_IVS1_(+55)_A/C gaaacctttg(a/c)gattttttac A/C
BCL2_IVS1_(+56)_G/C aaacctttga(g/c)attttttact G/C
BCL2_IVS1_(+59)_T/C cctttgagat(t/c)ttttacttaa T/C
BCL2_IVS1_(+62)_T/C ttgagatttt(t/c)tacttaaagt T/C
BCL2_IVS1_(+64)_A/G gagatttttt(a/g)cttaaagtgc A/G
BCL2_IVS1_(+65)_C/T agatttttta(c/t)ttaaagtgca C/T
BCL2_IVS1_(+71)_G/C tttacttaaa(g/c)tgcattcgag G/C
BCL2_IVS1_(+72)_T/A ttacttaaag(t/a)gcattcgagt T/A



!"#

Mutation Name Flanking sequence Nucleotide Change Amino 
Acid 

BCL2_IVS1_(+75)_A/G cttaaagtgc(a/g)ttcgagtaaa A/G
BCL2_IVS1_(+81)_G/A gtgcattcga(g/a)taaatttaat G/A
BCL2_IVS1_(+82)_T/A tgcattcgag(t/a)aaatttaatt T/A
BCL2_IVS1_(+83)_A/G gcattcgagt(a/g)aatttaattt A/G
BCL2_IVS1_(+86)_T/A ttcgagtaaa(t/a)ttaatttcca T/A
BCL2_IVS1_(+86)_T/C ttcgagtaaa(t/c)ttaatttcca T/C
BCL2_IVS1_(+87)_T/G tcgagtaaat(t/g)taatttccag T/G
BCL2_IVS1_(+89)_A/G gagtaaattt(a/g)atttccaggc A/G
BCL2_IVS1_(+90)_A/C agtaaattta(a/c)tttccaggca A/C
BCL2_IVS1_(+90)_A/T agtaaattta(a/t)tttccaggca A/T
BCL2_IVS1_(+90)_A/- agtaaattta(a/-)tttccaggca A/-
BCL2_IVS1_(+93)_T/C aaatttaatt(t/c)ccaggcagct T/C
BCL2_IVS1_(+96)_A/C tttaatttcc(a/c)ggcagcttaa A/C
BCL2_IVS1_(+102)_C/G ttccaggcag(c/g)ttaatacatt C/G
BCL2_IVS1_(+102)_C/T ttccaggcag(c/t)ttaatacatt C/T
BCL2_IVS1_(+104)_T/A ccaggcagct(t/a)aatacattct T/A
BCL2_IVS1_(+110)_A/T agcttaatac(a/t)ttctttttag A/T
BCL2_IVS1_(+111)_T/A gcttaataca(t/a)tctttttagc T/A
BCL2_IVS1_(+111)_T/G gcttaataca(t/g)tctttttagc T/G
BCL2_IVS1_(-110)_T/A cttaatacat(t/a)ctttttagcc T/A
BCL2_IVS1_(-101)_C/T ttctttttag(c/t)cgtgttactt C/T
BCL2_IVS1_(-97)_G/A ttttagccgt(g/a)ttacttgtag G/A
BCL2_IVS1_(-96)_T/C tttagccgtg(t/c)tacttgtagt T/C
BCL2_IVS1_(-94)_A/C tagccgtgtt(a/c)cttgtagtgt A/C
BCL2_IVS1_(-93)_C/T agccgtgtta(c/t)ttgtagtgtg C/T
BCL2_IVS1_(-92)_T/A gccgtgttac(t/a)tgtagtgtgt T/A
BCL2_IVS1_(-83)_G/A cttgtagtgt(g/a)tatgccctgc G/A
BCL2_IVS1_(-83)_-/AAAG cttgtagtgtg(-/AAAG)tatgccctgc -/AAAG
BCL2_IVS1_(-81)_A/G tgtagtgtgt(a/g)tgccctgctt A/G
BCL2_IVS1_(-72)_T/G tatgccctgc(t/g)ttcactcagt T/G
BCL2_IVS1_(-71)_T/C atgccctgct(t/c)tcactcagtg T/C
BCL2_IVS1_(-56)_C/T tcagtgtgta(c/t)agggaaacgc C/T
BCL2_IVS1_(-47)_G/A acagggaaac(g/a)cacctgattt G/A
BCL2_IVS1_(-43)_C/T ggaaacgcac(c/t)tgatttttta C/T
BCL2_IVS1_(-40)_A/G aacgcacctg(A/G)ttttttactt A/G
BCL2_IVS1_(-38)_T/C cgcacctgat(t/c)ttttacttat T/C
BCL2_IVS1_(-35)_T/C acctgatttt(t/c)tacttattag T/C
BCL2_IVS1_(-34)_T/C cctgattttt(t/c)acttattagt T/C
BCL2_IVS1_(-29)_A/C ttttttactt(a/c)ttagtttgtt A/C
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BCL2_IVS1_(-29)_A/T ttttttactt(a/t)ttagtttgtt A/T
BCL2_IVS1_(-28)_T/A tttttactta(t/a)tagtttgttt T/A
BCL2_IVS1_(-27)_T/C ttttacttat(t/c)agtttgtttt T/C
BCL2_IVS1_(-24)_T/C tacttattag(t/c)ttgttttttc T/C
BCL2_IVS1_(-14)_C/T tttgtttttt(c/t)tttaaccttt C/T
BCL2_IVS1_(-10)_A/G ttttttcttt(a/g)acctttcagc A/G
BCL2_IVS1_(-10)_A/T ttttttcttt(a/t)acctttcagc A/T
BCL2_IVS1_(-9)_A/G tttttcttta(a/g)cctttcagca A/G
BCL2_IVS1_(-9)_A/T tttttcttta(a/t)cctttcagca A/T
BCL2_IVS1_(-8)_C/T ttttctttaa(c/t)ctttcagcat C/T
BCL2_IVS1_(-6)_T/A ttctttaacc(t/a)ttcagcatca T/A
BCL2_IVS1_(-5)_T/A tctttaacct(t/a)tcagcatcac T/A
BCL2_IVS1_(-209)_A/T acctttcagc(a/t)tcacagagga A/T
BCL2_x2_(217)_G/C gcatcacaga(g/c)gaagtagact G/C
BCL2_x2_(220)_A/G tcacagagga(a/g)gtagactgat A/G
BCL2_x2_(221)_G/A cacagaggaa(g/a)tagactgata G/A
BCL2_x2_(221)_G/C cacagaggaa(g/c)tagactgata G/C
BCL2_x2_(222)_T/C acagaggaag(t/c)agactgatat T/C
BCL2_x2_(224)_G/A agaggaagta(g/a)actgatatta G/A
BCL2_x2_(230)_T/A agtagactga(t/a)attaacaata T/A
BCL2_x2_(231)_A/G gtagactgat(a/g)ttaacaatac A/G
BCL2_x2_(231)_A/T gtagactgat(a/t)ttaacaatac A/T
BCL2_x2_(232)_T/A tagactgata(t/a)taacaatact T/A
BCL2_x2_(233)_T/G agactgatat(t/g)aacaatactt T/G
BCL2_x2_(237)_A/G tgatattaac(a/g)atacttacta A/G
BCL2_x2_(238)_A/G gatattaaca(a/g)tacttactaa A/G
BCL2_x2_(239)_T/A atattaacaa(t/a)acttactaat T/A
BCL2_x2_(239)_T/C atattaacaa(t/c)acttactaat T/C
BCL2_x2_(240)_A/C tattaacaat(a/c)cttactaata A/C
BCL2_x2_(240)_A/G tattaacaat(a/g)cttactaata A/G
BCL2_x2_(241)_C/G attaacaata(c/g)ttactaataa C/G
BCL2_x2_(243)_T/C taacaatact(T/C)actaataata T/C
BCL2_x2_(244)_A/C aacaatactt(a/c)ctaataataa A/C
BCL2_x2_(244)_A/T aacaatactt(a/t)ctaataataa A/T
BCL2_x2_(245)_C/T acaatactta(c/t)taataataac C/T
BCL2_x2_(249)_T/C tacttactaa(t/c)aataacgtgc T/C
BCL2_x2_(251)_A/G cttactaata(a/g)taacgtgcct A/G
BCL2_x2_(251)_A/T cttactaata(a/t)taacgtgcct A/T
BCL2_x2_(252)_T/A ttactaataa(t/a)aacgtgcctc T/A
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BCL2_x2_(253)_A/G tactaataat(a/g)acgtgcctca A/G
BCL2_x2_(255)_C/A ctaataataa(c/a)gtgcctcatg C/A
BCL2_x2_(255)_C/T ctaataataa(c/t)gtgcctcatg C/T
BCL2_x2_(257)_T/C aataataacg(t/c)gcctcatgaa T/C
BCL2_x2_(265)_G/T cgtgcctcat(g/t)aaataaagat G/T
BCL2_x2_(267)_A/G tgcctcatga(a/g)ataaagatcc A/G
BCL2_x2_(268)_A/G gcctcatgaa(a/g)taaagatccg A/G
BCL2_x2_(269)_T/G cctcatgaaa(t/g)aaagatccga T/G
BCL2_x2_(271)_A/C tcatgaaata(a/c)agatccgaaa A/C
BCL2_x2_(271)_A/G tcatgaaata(a/g)agatccgaaa A/G
BCL2_x2_(274)_A/G tgaaataaag(a/g)tccgaaagga A/G
BCL2_x2_(279)_A/G taaagatccg(a/g)aaggaattgg A/G
BCL2_x2_(280)_A/G aaagatccga(a/g)aggaattgga A/G
BCL2_x2_(281)_A/G aagatccgaa(a/g)ggaattggaa A/G
BCL2_x2_(283)_G/A gatccgaaag(g/a)aattggaata G/A
BCL2_x2_(283)_G/C gatccgaaag(g/c)aattggaata G/C
BCL2_x2_(291)_A/G aggaattgga(a/g)taaaaatttc A/G
BCL2_x2_(294)_A/T aattggaata(a/t)aaatttcctg A/T
BCL2_x2_(295)_A/G attggaataa(a/g)aatttcctgc A/G
BCL2_x2_(296)_A/G ttggaataaa(a/g)atttcctgca A/G
BCL2_x2_(298)_T/G ggaataaaaa(t/g)ttcctgcatc T/G
BCL2_x2_(308)_C/T tttcctgcat(c/t)tcatgccaag C/T
BCL2_x2_(309)_T/G ttcctgcatc(t/g)catgccaagg T/G
BCL2_x2_(312)_T/A ctgcatctca(t/a)gccaaggggg T/A
BCL2_x2_(312)_T/C ctgcatctca(t/c)gccaaggggg T/C
BCL2_x2_(313)_G/A tgcatctcat(g/a)ccaaggggga G/A
BCL2_x2_(316)_A/T atctcatgcc(a/t)agggggaaac A/T
BCL2_x2_(317)_A/C tctcatgcca(a/c)gggggaaaca A/C
BCL2_x2_(317)_A/G tctcatgcca(a/g)gggggaaaca A/G
BCL2_x2_(323)_A/- gccaaggggg(A/-)acaccagaat A/-
BCL2_x2_(325)_A/C caagggggaa(a/c)caccagaatc A/C
BCL2_x2_(326)_C/A aagggggaaa(c/a)accagaatca C/A
BCL2_x2_(327)_A/C agggggaaac(a/c)ccagaatcaa A/C
BCL2_x2_(339)_T/G cagaatcaag(t/g)gttccgcgtg T/G
BCL2_x2_(341)_T/A gaatcaagtg(t/a)tccgcgtgat T/A
BCL2_x2_(341)_T/G gaatcaagtg(t/g)tccgcgtgat T/G
BCL2_x2_(344)_C/T tcaagtgttc(c/t)gcgtgattga C/T
BCL2_x2_(345)_G/C caagtgttcc(g/c)cgtgattgaa G/C
BCL2_x2_(361)_C/T ttgaagacac(c/t)ccctcgtcca C/T
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BCL2_x2_(368)_T/C caccccctcg(t/c)ccaagaatgc T/C
BCL2_x2_(370)_C/T ccccctcgtc(c/t)aagaatgcaa C/T
BCL2_x2_(378)_C/G tccaagaatg(c/g)aaagcacatc C/G
BCL2_x2_(380)_A/G caagaatgca(a/g)agcacatcca A/G
BCL2_x2_(390)_A/G aagcacatcc(a/g)ataaaatagc A/G
BCL2_x2_(391)_A/G agcacatcca(a/g)taaaatagct A/G
BCL2_x2_(393)_A/C cacatccaat(a/c)aaatagctgg A/C
BCL2_x2_(395)_A/C catccaataa(a/c)atagctggat A/C
BCL2_x2_(397)_T/C tccaataaaa(t/c)agctggatta T/C
BCL2_x2_(398)_A/G ccaataaaat(a/g)gctggattat A/G
BCL2_x2_(398)_A/T ccaataaaat(a/t)gctggattat A/T
BCL2_x2_(399)_G/A caataaaata(g/a)ctggattata G/A
BCL2_x2_(400)_C/T aataaaatag(c/t)tggattataa C/T
BCL2_x2_(403)_G/A aaaatagctg(g/a)attataactc G/A
BCL2_x2_(405)_T/A aatagctgga(t/a)tataactcct T/A
BCL2_x2_(407)_A/G tagctggatt(a/g)taactcctct A/G
BCL2_x2_(410)_A/G ctggattata(a/g)ctcctcttct A/G
BCL2_x2_(411)_C/G tggattataa(c/g)tcctcttctt C/G
BCL2_x2_(411)_C/T tggattataa(c/t)tcctcttctt C/T
BCL2_x2_(412)_T/C ggattataac(T/C)cctcttcttt T/C
BCL2_x2_(413)_C/G gattataact(c/g)ctcttctttc C/G
BCL2_x2_(446)_C/T ggggtgggag(c/t)tggggcgaga C/T
BCL2_x2_(463)_G/A gagaggtgcc(g/a)ttggcccccg G/A
BCL2_x2_(473)_G/C gttggccccc(g/c)ttgcttttcc G/C
BCL2_x2_(477)_C/T gcccccgttg(c/t)ttttcctctg C/T
BCL2_x2_(492)_G/C cctctgggaa(g/c)gATGGCGCAC G/C
BCL2_x2_(493)_G/A ctctgggaag(g/a)ATGGCGCACG G/A
BCL2_x2_(493)_G/C ctctgggaag(g/c)ATGGCGCACG G/C
BCL2_x2_(497)_G/A gggaaggATG(g/A)CGCACGCTGG G/A A/T
BCL2_x2_(500)_C/G aaggATGGCG(c/G)ACGCTGGGAG C/G H/D
BCL2_x2_(503)_G/T GATGGCGCAC(G/T)CTGGGAGAAC G/T A/S
BCL2_x2_(507)_G/T GCGCACGCTG(G/T)GAGAACAGGG G/T G/V
BCL2_x2_(510)_G/C CACGCTGGGA(G/C)ACAGGGTACG G/C R/T
BCL2_x2_(511)_A/C ACGCTGGGAG(A/C)ACAGGGTACG A/C R/S
BCL2_x2_(512)_A/C CGCTGGGAGA(a/C)CAGGGTACGA A/C T/P
BCL2_x2_(514)_A/G CTGGGAGAAC(a/G)GGGTACGATA A/G
BCL2_x2_(532)_G/C ATAACCGGGA(g/C)ATAGTGATGA G/C E/D
BCL2_x2_(543)_A/T ATAGTGATGA(a/T)GTACATCCAT A/T K/M
BCL2_x2_(544)_G/A TAGTGATGAA(g/A)TACATCCATT G/A
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BCL2_x2_(544)_G/T TAGTGATGAA(g/T)TACATCCATT G/T K/N
BCL2_x2_(550)_C/A TGAAGTACAT(c/A)CATTATAAGC C/A
BCL2_x2_(550)_C/T TGAAGTACAT(c/T)CATTATAAGC C/T
BCL2_x2_(553)_T/G AGTACATCCA(t/G)TATAAGCTGT T/G H/Q
BCL2_x2_(556)_T/C ACATCCATTA(t/C)AAGCTGTCGC T/C
BCL2_x2_(559)_G/A TCCATTATAA(g/A)CTGTCGCAGA G/A
BCL2_x2_(560)_C/T CCATTATAAG(c/T)TGTCGCAGAG C/T
BCL2_x2_(576)_A/T CAGAGGGGCT(a/T)CGAGTGGGAT A/T Y/F
BCL2_x2_(577)_C/T AGAGGGGCTA(c/T)GAGTGGGATG C/T
BCL2_x2_(579)_A/T AGGGGCTACG(a/T)GTGGGATGCG A/T E/V
BCL2_x2_(588)_C/T GAGTGGGATG(c/T)GGGAGATGTG C/T A/V
BCL2_x2_(594)_A/G GATGCGGGAG(a/G)TGTGGGCGCC A/G D/G
BCL2_x2_(616)_G/A CGCCCCCGGG(g/A)GCCGCCCCCG G/A
BCL2_x2_(620)_G/A CCCGGGGGCC(g/A)CCCCCGCACC G/A A/T
BCL2_x2_(628)_A/T CCGCCCCCGC(a/T)CCGGGCATCT A/T
BCL2_x2_(629)_C/G CGCCCCCGCA(c/G)CGGGCATCTT C/G P/A
BCL2_x2_(633)_G/A CCCGCACCGG(g/A)CATCTTCTCC G/A G/D
BCL2_x2_(635)_A/G CGCACCGGGC(a/G)TCTTCTCCTC A/G I/V
BCL2_x2_(637)_C/T CACCGGGCAT(c/T)TTCTCCTCCC C/T
BCL2_x2_(641)_T/C GGCATCTTTC(T/C)CCTCCCAGCC T/C S/P
BCL2_x2_(643)_C/G GCATCTTCTC(c/G)TCCCAGCCCG C/G
BCL2_x2_(645)_C/A ATCTTCTCCT(c/A)CCAGCCCGGG C/A S/Y
BCL2_x2_(668)_C/G CACGCCCCAT(C/G)CAGCCGCATC C/G P/A
BCL2_x2_(668)_C/T CACGCCCCAT(c/T)CAGCCGCATC C/T P/S
BCL2_x2_(669)_C/T ACGCCCCATC(C/T)AGCCGCATCC C/T P/L
BCL2_x2_(672)_C/G CCCCATCCAG(c/G)CGCATCCCGG C/G A/G
BCL2_x2_(672)_C/T CCCCATCCAG(c/T)CGCATCCCGG C/T A/V
BCL2_x2_(674)_G/A CCATCCAGCC(G/A)CATCCCGGGA G/A A/T
BCL2_x2_(681)_G/A GCCGCATCCC(g/A)GGACCCGGTC G/A R/Q
BCL2_x2_(682)_G/A CCGCATCCCG(g/A)GACCCGGTCG G/A
BCL2_x2_(700)_C/G TCGCCAGGAC(c/G)TCGCCGCTGC C/G
BCL2_x2_(700)_C/T TCGCCAGGAC(c/T)TCGCCGCTGC C/T
BCL2_x2_(704)_C/T CAGGACCTCG(c/T)CGCTGCAGAC C/T P/S
BCL2_x2_(714)_C/T CCGCTGCAGA(c/T)CCCGGCTGCC C/T T/I
BCL2_x2_(721)_T/G AGACCCCGGC(t/G)GCCCCCGGCG T/G
BCL2_x2_(723)_C/T ACCCCGGCTG(c/T)CCCCGGCGCC C/T A/V
BCL2_x2_(732)_C/T GCCCCCGGCG(c/T)CGCCGCGGGG C/T A/V
BCL2_x2_(742)_G/A CCGCCGCGGG(g/A)CCTGCGCTCA G/A
BCL2_x2_(754)_C/G CTGCGCTCAG(c/G)CCGGTGCCAC C/G S/R
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BCL2_x2_(754)_C/T CTGCGCTCAG(c/T)CCGGTGCCAC C/T
BCL2_x2_(765)_C/T CCGGTGCCAC(c/T)TGTGGTCCAC C/T P/L
BCL2_x2_(772)_C/G CACCTGTGGT(c/G)CACCTGACCC C/G
BCL2_x2_(784)_C/G ACCTGACCCT(c/G)CGCCAGGCCG C/G
BCL2_x2_(793)_C/T TCCGCCAGGC(c/T)GGCGACGACT C/T
BCL2_x2_(796)_C/G GCCAGGCCGG(C/G)GACGACTTCT C/G
BCL2_x2_(807)_C/T GACGACTTCT(c/T)CCGCCGCTAC C/T S/F
BCL2_x2_(827)_T/C CCGCCGCGAC(t/C)TCGCCGAGAT T/C F/L
BCL2_x2_(839)_T/A CGCCGAGATG(t/A)CCAGCCAGCT T/A S/T
BCL2_x2_(841)_C/T CCGAGATGTC(c/T)AGCCAGCTGC C/T
BCL2_x2_(844)_C/G AGATGTCCAG(c/G)CAGCTGCACC C/G S/R
BCL2_x2_(847)_G/A TGTCCAGCCA(g/A)CTGCACCTGA G/A
BCL2_x2_(848)_C/T GTCCAGCCAG(c/T)TGCACCTGAC C/T
BCL2_x2_(851)_C/T CAGCCAGCTG(c/T)ACCTGACGCC C/T H/Y
BCL2_x2_(851)_C/A CAGCCAGCTG(c/A)ACCTGACGCC C/A H/S
BCL2_x2_(852)_A/G AGCCAGCTGC(a/G)CCTGACGCCC A/G H/S
BCL2_x2_(863)_T/C CCTGACGCCC(t/C)TCACCGCGCG T/C F/L
BCL2_x2_(863)_T/G CCTGACGCCC(t/G)TCACCGCGCG T/G F/V
BCL2_x2_(865)_C/A TGACGCCCTT(c/A)ACCGCGCGGG C/A F/L
BCL2_x2_(879)_G/A GCGCGGGGAC(g/A)CTTTGCCACG G/A R/H
BCL2_x2_(885)_C/G GGACGCTTTG(c/G)CACGGTGGTG C/G A/G
BCL2_x2_(885)_C/T GGACGCTTTG(C/T)CACGGTGGTG C/T A/V
BCL2_x2_(887)_A/T ACGCTTTGCC(a/T)CGGTGGTGGA A/T T/S
BCL2_x2_(893)_G/A TGCCACGGTG(g/A)TGGAGGAGCT G/A V/M
BCL2_x2_(898)_G/C CGGTGGTGGA(g/C)GAGCTCTTCA G/C E/D
BCL2_x2_(901)_G/A TGGTGGAGGA(g/A)CTCTTCAGGG G/A
BCL2_x2_(910)_G/A AGCTCTTCAG(g/A)GACGGGGTGA G/A
BCL2_x2_(916)_G/A TCAGGGACGG(g/A)GTGAACTGGG G/A
BCL2_x2_(922)_C/A ACGGGGTGAA(c/A)TGGGGGAGGA C/A N/K
BCL2_x2_(930)_G/A AACTGGGGGA(g/A)GATTGTGGCC G/A R/K
BCL2_x2_(955)_T/C TTGAGTTCGG(t/C)GGGGTCATGT T/C
BCL2_x2_(955)_T/G TTGAGTTCGG(t/G)GGGGTCATGT T/G
BCL2_x2_(958)_G/A AGTTCGGTGG(g/A)GTCATGTGTG G/A
BCL2_x2_(960)_T/C TTCGGTGGGG(t/C)CATGTGTGTG T/C V/A
BCL2_x2_(976)_C/T GTGTGGAGAG(c/T)GTCAACCGGG C/T
BCL2_x2_(982)_C/T AGAGCGTCAA(c/T)CGGGAGATGT C/T
BCL2_x2_(986)_G/A CGTCAACCGG(g/A)AGATGTCGCC G/A E/K
BCL2_x2_(1027)_T/C TGTGGATGAC(t/C)GAGTACCTGA T/C
BCL2_x2_(1030)_G/C GGATGACTGA(g/C)TACCTGAACC G/C E/D
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BCL2_x2_(1039)_C/T AGTACCTGAA(c/T)CGGCACCTGC C/T
BCL2_x2_(1054)_C/T ACCTGCACAC(c/T)TGGATCCAGG C/T
BCL2_x2_(1067)_A/C GATCCAGGAT(a/C)ACGGAGGCTG A/C N/H
BCL2_x2_(1072)_A/C AGGATAACGG(a/C)GGCTGGgtag A/C
BCL2_IVS2_(+4)_G/A AGGCTGGgta(g/a)gtgcacttgg G/A
BCL2_IVS2_(+7)_G/A CTGGgtaggt(g/a)cacttggtga G/A
BCL2_x3_(1135)_G/A ATTTCTCCTG(g/A)CTGTCTCTGA G/A W/X
BCL2_x3_(1228)_C/T aacatgcctg(c/t)cccaaacaaa C/T

Chromosomal positions from the National Centre for Biotechnology Information Human Genome build 18. Amino acids marked in 
bold italic print are designated as "possibly damaging/probably damaging" by Polyphen software (see text for reference).


