
Supplementary Table S1. Summary of MRE11, NBS1 and RAD50 mutations catalogued on 

COSMIC. For some mutations COSMIC provides references which are listed in the right column. 

For more details, please visit the COSMIC database. 

Tissue MRE11 ORF Mutations References 

Biliary Tract c.163A>G, c.952C>T [1] 

Breast p.A440T, p.E451Q, p.Q679K, p.R503C, p.N115D, p.Q218K p.R402K, p.H302Y, p.V429=, p.S632F [2] 

Central Nervous 
System 

p.G683V, p.Q459E, p.V462E, p.D650Y, p.R483Q [3-5] 

Cervix p.E374Q, p.S641*, p.P318A, p.L274V, p.E466=, p.R503C N/A 

Endometrium p.G415=, p.S547I, p.V150A, p.K255E, p.M200L, p.R502C, p.T36=, p.D394Y, p.R366Q, p.G172*, p.S681=, p.E494K,
p.G285C, p.R708I, p.E518*, p.G58D, p.I497=, p.E460*, p.A440T, p.R188Kfs*9, p.R69M, p.A528T, p.D131N, 
p.R604C, p.I15L

[6] 

Esophagus p.G172E, p.G371E, p.N699=, p.Q591E, p.R351H, p.S563L, p.V31= [7, 8] 
[9, 10] 

Hematopoetic 
and Lymphoid 

p.T408K, p.Q477E, p.T627A [11] 

Kidney p.V304M, p.I125T, p.A595S, p.T658=, p.R628*, p.T627A, p.L44V, p.L94=, p.A4S [12, 13] 

Large Intestine p.R488H, p.E51K, p.N322*, p.F321S, p.N511Ifs*13, p.E494K, p.A542=, p.N511Ifs*13, p.V458A, p.A440T, 
p.S586L, p.D53G, p.T481Hfs*43, p.M157V, p.G180C, p.K66=, p.R576*, p.T507=, p.K298N, p.E494K, p.R488H,

p.A528=, p.L286=, p.K281N, p.N316=, p.A542=, p.L76=, p.R349W, p.R288H, p.N195=, p.D394Y, p.A539=, 

p.R380H, p.S649L, p.N617H, p.G114D, p.R380C, p.R366*, p.A390=, p.E77K, p.E460*, p.A528T, p.R572Q,
p.F399Sfs*29, p.R380H, p.D517=, p.D236=, p.A47S

[14-19] 

Liver p.D29E, p.E406K, p.E500D, p.G114D, p.G24=, p.G291E, p.I118V, p.I263V, p.I674N, p.K609=, p.L40I, p.L79F, 
p.N699K, p.Q232*, p.R502S, p.R604S, p.R87=, p.Y82C

[20, 21] 

Lung p.A177G, p.A551T, p.D206Y, p.D368Y, p.D53Y, p.D695Y, p.D86N, p.E10Q, p.E248K, p.E310*, p.E348V, p.E350*, 
p.G114A, p.G182*, p.G24*, p.G24V, p.G285C, p.G453W, p.G593E/K/R, p.K405E, p.K609N, p.L181F, p.N354I, 
p.P132H, p.P166L, p.P657T, p.Q48L, p.Q582=, p.R520P, p.R525S, p.R572*, p.S209F, p.S563L, p.T19A, p.T303A, 
p.V122=, p.V159L, p.Y111S

[22-28] 

Ovary p.A526Gfs*16, p.T199= [29] 

Pancreas p.D694G, p.N65I [30] 

Pleura p.K442N [31] 

Prostate p.A526V, p.D131V, p.I418=, p.I418T, p.N511Ifs*13 p.R572G [32, 33] 

Skin p.E506*, p.E652K, p.F237= p.G134V/W, p.G182*, p.H397Y, p.H73N, p.I497=, p.K196N, p.K66R, p.L485F, p.L57=, 
p.P121S, p.P696S, p.Q330K, p.Q357K, p.Q48*, p.R520C p.R606K, p.S273F, p.S563L, p.S676=, p.T603I, p.V519=, 
p.V643=

[34-37] 

Stomach p.A6T, p.D543=, p.E10G, p.F321Lfs*8, p.F399Sfs*29, p.G134R, p.G154E, p.I395T, p.L473S, p.N511Ifs*13, 
p.N634S, p.Q477=, p.R364*, p.R604S, p.S156P, p.S586=

[38-40] 

Thyroid p.D130G, p.E27V, p.E403K, p.E406K, p.E652*, p.E690*, p.M84V, p.Q404K, p.R505I, p.R592*, p.R705I N/A 

Upper 
Aerodigestive 
Tract 

p.A623V, p.E494K, p.G154*, p.S608*, p.V31I, p.Y190H [41-43] 

Urinary Tract p.F399=, p.H152N, p.H297=, p.N413S, p.Q438E, p.R349L, p.R502G, p.S119L, p.S558F, p.V109=, p.V31G [44] 

Not Specified p.D695del, p.H22Y, p.R388W [45, 46] 

Tissue MRE11 Intronic, 5’ and 3’ UTR Mutations References 

Biliary Tract c.315-4del, c.*1743del, c.*1743dup, c.1500+1225dup, c.20+643del, c.1017+175del, c.1995-1978dup, 

c.1500+1225dup, c.1501-178dup, c.1018-730A>G, c.1563+2202dup

N/A 

Breast c.545-641C>A, c.1327-467C>A, c.20+28G>A, c.2071-853dup, c.1564-887G>T, c.660-155A>T, c.1501-467G>T, 
c.1500+1299A>G, c.1226-1435C>G, c.403-6G>A, c.315-1487C>T, c.544+32A>G, c.1225+916G>A, c.1868-

4177C>T, c.2070+3509A>G, c.1784-66A>G, c.315-1422G>T, c.153+2260G>C, c.1500+654A>C, c.1994+1176G>A, 

c.1225+197T>G, c.1564-3285C>G, c.1994+2772G>T, c.21-112del, c.660-2033A>T, c.153+722C>G, c.2071-
2087G>A, c.1501-949A>T, c.545-1101A>G, c.1564-1469_1564-1468del, c.1564-44A>G, c.660-1431G>C, c.315-

2931G>A, c.1017+290_1017+308del, c.1500+1225A>C, c.154-614C>G, c.*725_*743del, c.1563+2106G>C, 

c.2070+2028C>G, c.2070+3170C>A, c.1327-673G>A, c.545-971C>G, c.2071-2932C>T, c.1867+4147T>C, c.2071-
91C>T, c.1226-713C>T, c.20+141G>A, c.1994+674C>G

N/A 

Central Nervous 
System 

c.*656_*659dup, c.*1743dup, c.2070+1820G>T, c.403-1G>A, c.1868-2284C>T, c.20+50C>A [5] 

Endometrium c.20+139G>T, c.*119A>C, c.-80C>T, c.20+73G>T, c.1098+1287A>G N/A 

Esophagus c.1018-217G>A, c.1995-2021G>T, c.845+241G>C, c.2070+716A>T, c.1995-1167A>T, c.1327-115A>G, 

c.1500+1148A>C, c.659+1066C>T, c.1868-3390G>A, c.1226-627C>G, c.315-264T>G, c.1867+681C>T, c.660-

N/A 
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2135C>T, c.1994+1531A>C, c.403-6G>A, c.1995-1061C>G, c.315-1527C>T, c.2070+2905G>T, c.1868-2055T>G, 

c.545-671A>T, c.315-2918T>G, c.1226-221C>T, c.2071-2821G>A, c.315-2593C>T, c.153+1322C>T 

Hematopoietic 
and Lymphoid 

c.1017+74T>C, c.659+127T>G, c.*726G>A, c.21-798T>A, c.1563+130G>A, c.1867+1890_1867+1891insC, c.1784-
66A>G, c.2070+3011del, c.1500+1276T>G, c.1500+1517T>A, c.1563+2208T>G, c.1225+19T>C, c.1500+1519T>A, 

c.403-84T>G, c.2070+4650C>T, c.2071-945A>C c.*682C>G, c.-120T>C, c.2071-2209C>T, c.1501-596A>G, c.315-

96A>G, c.314+1516C>T c.*2667A>G, c.659+1084T>G, c.1564-4304G>A, c.20+28G>A, c.403-6G>A, 

c.1926+27T>G, c.1017+2T>C c.1867+2757A>C, c.21-279T>A, c.1868-771A>G 

[47-50] 

Kidney c.1995-1781A>T, c.1867+1889A>C, c.2070+1724C>T, c.*3832T>G, c.1994+2601C>G, c.1994+2600G>A, 

c.1783+450del, c.660-2190T>G, c.153+2133C>T, c.1994+993G>T, c.660-531A>T, c.154-1966A>T, 

c.1500+1519T>A, c.2071-1173A>T, c.1867+230A>T, c.-106+70G>A, c.1995-1867A>G  

[51] 

Large Intestine c.1564-134A>T, c.1225+19T>C, c.1225+24T>C, c.2071-167G>T, c.20+73G>T, c.2070+2592C>A, c.314+126A>T, 
c.*82dup, c.659+96C>A, c.1994+195T>C, c.660-31C>T, c.1563+188C>T, c.1867+1410G>A, c.1099-218C>T, 
c.1564-22T>G, c.845+25A>G, c.545-163del, c.1868-90A>G, c.1017+2T>C, c.1868-3211A>T, c.1564-1939T>A, 
c.660-158T>C, c.1098+1378T>G, c.154-76del c.1225+31del, c.*12G>A, c.1099-27C>T, 
c.1017+174_1017+175del, c.403-64C>T, c.154-71C>T, c.1867+84T>C, c.659+50A>T, c.1098+2T>A, 

c.402+107C>T, c.1098+1211G>A, c.1326+148T>C, c.846-28A>G, c.1226-568A>T, c.1099-94G>A, c.1225+39A>G, 

c.1994+48A>C, c.2071-4386T>G, c.845+35A>C, c.153+863C>T, c.845+92G>A, c.1926+170del, c.1868-85_1868-
84del 

[14, 15, 52, 53] 

Liver c.1226-1298C>T, c.21-601A>G, c.1564-2517A>G, c.1327-120A>T, c.545-797_545-791del, c.1327-114G>T, 
c.153+1078C>T, c.1564-1058G>A, c.2070+4011G>A, c.659+33G>A, c.1995-1068C>T, c.2071-865C>T, c.1099-
1659T>A, c.1564-1748T>C, c.1564-1689A>G, c.1994+1772A>G, c.315-4del, c.2071-709C>A, c.1563+60A>G, 
c.1563+2029A>G, c.*2419A>G, c.1564-308C>T, c.2071-2732T>C, c.1563+4202G>A, c.1868-1320A>G, 
c.845+38C>A, c.1995-2003A>G, c.1867+801A>G, c.2070+4072G>C, c.659+19A>G, c.1500+249del, c.545-
958A>G, c.1868-2681A>C, c.154-267A>C, c.1927-271A>G, c.1995-111G>T, c.1501-1059T>C, c.1017+30C>G, 
c.1098+10A>G, c.1867+2850A>G, c.1098+10A>G, c.1500+1467A>G, c.1501-153G>A, c.1017+55C>A, 
c.544+1038A>G, c.1564-2A>T, c.*660C>T, c.846-448A>G, c.1994+113A>C, c.1868-4162T>C, c.153+23C>G, 
c.1995-1142T>A, c.1326+353A>G, c.2071-347G>T, c.659+19A>G, c.20+273T>C, c.1563+684C>A, c.1995-
1238G>A, c.2070+4662A>G, c.1994+113A>C, c.1098+829A>G, c.154-355G>T, c.1563+3177dup 
c.1225+850A>G, c.314+6T>C, c.1867+668A>C, c.1867+1888A>C, c.1868-2966G>T, c.659+21A>G, c.1868-
4229A>T, c.*2837del, c.846-448A>G, c.1017+391A>G, c.660-356A>G, c.1868-3485G>A, c.153+1071C>T, c.315-
145del, c.402+370T>C, c.544+1038A>G, c.545-1057A>G, c.1098+777G>T, c.154-945G>A, c.153+735A>G, 
c.1564-2594T>C, c.1867+597T>G, c.1564-1238T>G, c.2070+1308G>C, c.402+184A>G, c.545-624C>A, 
c.1225+167A>G, c.314+6T>C, c.153+288C>G, c.1927-136del, c.1563+3003G>C, c.1098+1683C>G, 
c.1563+587A>G 

[54] 

Lung c.-65G>T, c.545-18A>C, c.1099-1G>T, c.544+34G>T, c.20+37G>T, c.1326+146T>C, c.545-116A>C, c.846-60T>A [55] 

Meninges c.1868-419G>T [56] 

Ovary c.314+2799A>G, c.314+13A>G, c.1994+25A>G, c.*656T>C, c.1868-1527A>T, c.315-4del, c.1564-2307A>T, 
c.1783+505C>T, c.659+981C>G, c.314+13A>G, c.2070+2110T>C, c.1327-2A>G, c.659+709C>A, c.1564-893G>A, 
c.154-11C>T, c.659+344G>C, c.403-322T>C 

[57] 

Pancreas c.402+174T>G, c.1017+1185T>G, c.154-870C>G, c.314+268C>T, c.1995-1799G>C, c.154-1790T>A, 
c.1867+1885A>C, c.1326+220G>A, c.1017+1185T>G, c.1995-1756C>T, c.1018-31G>A, c.1868-1565T>A, c.660-
337T>G, c.1017+1185T>G, c.1099-357G>T, c.1225+419G>T, c.660-1178A>T, c.1500+1344C>T, c.1564-931C>G, 
c.1868-1565T>A, c.1018-736G>A, c.659+1095A>T, c.1868-1565T>A, c.154-17C>T, c.2071-826G>A, 
c.1017+1185T>G, c.1563+288C>T, c.659+977T>C, c.545-75T>A 

N/A 

Prostate c.1564-4417C>T, c.2071-4640dup, c.1018-958C>A, c.*4355C>G, c.2071-4640dup, c.1867+2223C>G, c.1564-
4417C>T, c.1867+3908G>A, c.20+826C>T, c.1225+231G>A, c.2071-4640dup, c.1500+1491G>T, c.154-76del, 
c.1563+2934A>T, c.1225+231G>A, c.1563+2327T>C, c.1564-4417C>T, c.154-1959C>A, c.1564-4417C>T, 
c.314+1619A>G, c.1225+390A>G, c.2071-4640dup, c.1500+1517T>A, c.1500+1491G>T, c.2071-1830T>C, 
c.2070+103C>G, c.154-2367A>T, c.2071-4640dup, c.1926+219A>G, c.21-592G>T, c.314+805T>C, 
c.1017+1012G>A, c.1994+1886G>T, c.1994+1730G>T, c.1927-326C>T, c.1017+1012G>A, c.2070+4696T>A 
c.2070+4510T>G, c.154-2302C>G, c.1501-1517_1501-1510delinsGAAAGA, c.314+574G>T, c.2071-4640dup, 
c.1926+351T>C, c.1500+1491G>T, c.2070+3038G>C 

[32] 

Skin c.154-3C>G, c.20+23C>T, c.20+50C>A, c.20+78C>G, c.315-3050T>C, c.2070+3962C>T, c.*94C>T, c.-53C>A [36] 

Soft Tissue c.1868-904_1868-895del [58] 

Stomach c.153+51A>G, c.1098+481C>G, c.845+82T>G, c.-47T>A, c.315-5_315-4del, c.1994+46_1994+52del, c.154-76del, 
c.2071-3745C>T, c.1099-202T>C, c.1326+55T>A, c.153+105C>A, c.315-75A>G, c.1501-337T>G, c.154-76del, 
c.1226-1408C>A, c.1500+1519T>A, c.1994+99C>A, c.1098+1088A>G, c.154-76del, c.659+617G>T 

[59] 

Upper 
Aerodigestive 
Tract 

c.153+1del, c.403-44A>T [60] 

Urinary Tract c.*44G>C, c.1326+1G>C, c.1326+1G>C N/A 

NS c.545-1G>A [45] 

 



Tissue RAD50 ORF Mutations References 

Autonomic Ganglia p.N934Kfs*10, p.L622F, p.L475P [61, 62] 

Biliary Tract p.G382V, p.I505V, p.E75V, p.L84V [62, 63] 

Bone p.V842A, p.R1260C [64] 

Breast p.E362Q, p.S373A, p.N395K, p.E444K, p.E463K, p.V497A, p.S560R, p.D675=, p.L719=, p.K722Rfs*14, p.Q74E, 
p.E75del, p.R759I, p.Q811R, p.L848=, p.R850C, p.R87C, p.E962D, p.E1037Q, p.E1056=, p.R1069I, p.R1077Q, 
p.M1107I, p.D1120N, p.D1122E, p.T1127S, p.R1198Q, p.T121I, p.D1231E, p.L1237V, p.L151=, p.L251F, p.T26S, 
p.E291D, p.E328K 

[62, 65-71] 

Central Nervous 
System 

p.E468G, p.K545E, p.S635N, p.I649=, p.E676*, p.E834K, p.D855G, p.R1077*,  p.C1222S, p.E1232D, p.M140I, 
p.E257* 

[5, 62, 72, 73] 

Cervix p.I1227=, p.E283D, p.G41= [62] 

Endometrium p.I443L, p.I45T, p.E526D, p.S557P, p.S557Y, p.R558M, p.D561E, p.R686K, p.E693D, p.R706*, p.E770*, 
p.A785V, p.D804Y, p.R807=, p.K838N, p.R884C, p.N953D, p.E962D, p.V101A, p.E1033*, p.E1062D, p.R1069I, 
p.A1074T, p.R1077Q, p.K1079T, p.R1093*, p.R1098W, p.Y1124D, p.E1171K, p.L1223P, p.D1294N, p.S143Y, 
p.V150A, p.E205*, p.D21Y, p.E222K 

[62, 74] 

Esophagus p.I45V, p.R593T, p.R850H, p.K973M, p.M1140I, p.R1166W [7, 62, 75] 

Hematopoietic and 
Lymphoid Tissue  

p.D358H, p.F396V, p.M415I, p.Y462N, p.Y462F, p.Y462*, p.D549E, p.L615R, p.R656*, p.D69Y, p.M735K, 
p.V78L, p.P780S, p.T793R, p.A908T, p.L929Sfs*10, p.N934Kfs*10, p.I954V, p.K959=, p.E1061*, p.N1072S, 
p.F111Y, p.I1165V, p.A1218V, p.P1233S, p.L1276F, p.A188G 

[48, 62, 72, 76-
82] 

Kidney p.T44=, p.C48=, p.L567M, p.S624G, p.D675Tfs*45, p.R726C, p.N758=, p.T879=, p.M1004L, p.A1074=, 
p.N1172K, p.T1193A, p.L1208=, p.I1253L, p.R254H, p.K279Efs*7 

[13, 51, 62, 83] 

Large Intestine p.S336Y, p.Q350*, p.R352H, p.E362*, p.R385H, p.S389G, p.E390=, p.R391=, p.F396L, p.T410Lfs*5, p.T437A, 
p.K501R, p.I505V, p.R519H, p.E526D, p.S582=, p.N598=, p.E626K, p.S653*, p.R656Q, p.A657S, p.F66S, p.D69N, 
p.Q689Rfs*31, p.K721Q, p.K722Gfs*5, p.K722Rfs*14, p.E723Gfs*5, p.R725W, p.R726C, p.R726H, p.R736=, 
p.K745N, p.L774=, p.V78M, p.S784R, p.A813E, p.I860T, p.R87C,  
p.E897K, p.E92K, p.N934Kfs*10, p.E949*, p.H955N, p.Y957H, p.M958I, p.E977*, p.R98I, p.E995Rfs*2, 
p.E1029D, p.E1033*, p.R1038K, p.L1042V, p.K1043N, p.E1062D, p.R1069I, p.A1074S, p.R1077*, p.E1084*, 
p.H1087N, p.K1089N, p.R1093*, p.R1093Q, p.R1098W, p.E110D, p.I1109T, p.M1111I, p.K1134E, p.H1136R, 
p.I1146S, p.R1148C, p.R1152Q, p.R1156C, p.R1166Q, p.R1185Q, p.R1198Q, p.R1200Q, p.R120I, p.K1206R, 
p.L1211F, p.R1214C, p.R1214H, p.T1220=, p.A1246V, p.R1256C, p.F1286L, p.N1292S, p.V1304A, p.R193W, 
p.Q197=, p.R254C, p.R254H, p.E259*, p.R278Q, p.E291D, p.E302D 

[14-17, 52, 62, 
84, 85] 

Liver p.Q392H, p.K446E, p.C48F, p.N494K, p.L541P, p.A660S, p.E75K, p.V757=, p.R763H, p.M800V, p.R823L, 
p.L839F, p.Q856*, p.V101=, p.C102Y, p.H1041Y, p.Q1052K, p.R1077Q, p.L114V, p.V117F, p.S1174L, 
p.Y1182Lfs*2, p.C1222Y, p.N1236D, p.E1243*, p.E1251*, p.A134S, p.G16E, p.T228A 

[20, 86] 

Lung p.L339=, p.L347P, p.R352H, p.Y51C, p.L541Afs*7, p.L566P, p.T61P, p.E620K, p.E639*, p.K651I, p.Q672E, 
p.D69Y, p.M7T, p.K722R, p.R725W, p.E744K, p.I747K, p.G776S, p.K838T, p.V89G, p.K973=, p.L1042Ffs*15, 
p.H1071Y, p.N1072S, p.K1126N, p.S1137I, p.R1166Q, p.A1169S, p.K1190=, p.K1190N, p.C1201F, p.A1216=, 
p.E1232K, p.G124C, p.L1245F, p.G1278R, p.E1281V, p.Q1295*, p.E1298Q, p.I141F, p.V154=, p.T191I, p.R196L, 
p.D21E, p.T228S, p.S287G, p.V315L, p.R320W 

[22, 23, 25-27, 
62, 87, 88]  

NS p.R352C, p.N934Ifs*6, p.H158Y, p.R385H, p.A1246S, p.S895F [45, 46, 62] 

Ovary p.E431D, p.L742S, p.A1248G, p.R1288S, p.R327H [29, 62] 

Pancreas p.L439Kfs*4, p.I587=, p.T773I, p.K845M, p.R87C, p.N1144S, p.E160K, p.H326Y [62, 89, 90]  

Penis p.R365Q [62] 

Pleura p.R278Q, p.A182E [31] 

Prostate p.A357P, p.Y462C, p.I505V, p.K722Rfs*14, p.L875V, p.N934Ifs*6, p.E1044A, p.A1169T, p.A1169V, p.Y1182C, 
p.P58S, p.S1137G, p.R1180Q, p.R1185Q, p.E1240=, p.I155S, p.M282I 

[34, 38, 62, 91-
93] 

Salivary Gland p.K722Rfs*14 [94] 

Skin p.R352C, p.R359C, p.I364=, p.K394E, p.K452=, p.Q523*, p.T536I, p.Q523*, p.T536I, p.P58S, p.A662=, p.Q689*, 
p.P70L, p.E796=, p.R823Q, p.T867S, p.R87C, p.R87H, p.S895F, p.E897K, p.E920K, p.A940E, p.H955Y, p.L1024S, 
p.V1050I, p.R1077Q, p.E110K, p.R1098L, p.D1170N, p.R1180=, p.R1200*, p.R1214C, p.L1223F, p.G1226S, 
p.R1239Q, p.V127=, p.F1286L, p.P250L, p.Q298* 

[34-37, 62, 95-
100] 

Small Intestine p.R1279H [62] 

Soft Tissue p.L629Q, p.E239K, p.I272S [62, 101] 

Stomach p.D417G, p.M502T, p.L594H, p.R617Efs*26, p.K628M, p.C681=, p.V683I, p.K722Rfs*14, p.E723Gfs*5, 
p.R726C, p.V78M, p.P780=, p.R1077*, p.E1084K, p.D1120E 

[38, 62, 
102],[75] 

Testis p.M282I [62] 

Thyroid p.Q465L, p.H559Q, p.E562Q, p.Q589H, p.N598S, p.R850S, p.W1017R, p.K1103=, p.Y1104C, p.Y1104*, 
p.Q1158H, p.L1237H, p.A171S, p.V203L, p.S237*, p.N310S 

[62, 103] 

Upper 
Aerodigestive 
System 

p.R365Q, p.R519H, p.F86V, p.R87H, p.I94L, p.V96L, p.E1015V, p.E1106Q, p.Q207E, p.K238M 
 

[41-43, 62, 104, 
105] 

Urinary Tract p.E431Q, p.Q454=, p.L457=, p.E468K, p.E492K, p.L518Q, p.S604F, p.Q685H, p.D69N, p.R79T, p.A810P, 
p.R823*, p.E869Q, p.K906N, p.Q924K, p.N934Ifs*6, p.V951F, p.E977*, p.M1133I, p.E1161Q,p.S1174L, 
p.D1177H, p.L1189=, p.R1256C, p.R138*, p.G145R, p.A149Gfs*10, p.E259Q 

[44, 62, 71, 
106] 



Tissue RAD50 Intronic, 5’ and 3’ UTR Mutations References 

Autonomic Ganglia c.*317C>A N/A 

Biliary Tract c.129+567del, c.213+7825del N/A 

Breast c.1051+234G>C, c.1452+121A>T, c.1452+547C>T, c.1453-531G>C, c.1794-1269G>A, c.213+166C>A, 
c.213+242A>T, c.213+3398G>A, c.213+4182T>A, c.213+4441G>A, c.213+5551C>A, c.213+7826A>T, 
c.213+8000G>C, c.214-4567C>A, c.2207+1283G>C, c.2207+1482G>A,  c.2207+889_2207+890insTAATGGTCT, 
c.2208-1985A>T, c.2208-340G>C, c.2718+1238C>A, c.2718+1382A>C, c.2719-940G>A, c.3036+313G>C, 
c.3036+997C>G, c.3037-2061A>G, c.3037-2958A>G, c.3037-3170_3037-3169insAT, c.3165-391G>A, c.3165-
4A>T, c.3165-692A>T, c.3165-83A>G, c.3389+1671C>T, c.3389+2132T>A, c.3389+2579A>T, 
c.3389+5475_3389+5476del, c.3389+5496C>T, c.3389+8768G>C, c.3389+8776G>C, c.3390-1106T>C, c.3390-
3095C>G, c.3390-3901C>G, c.3390-7535A>T, c.3390-801G>T, c.3390-8448G>T, c.3390-8963A>C, c.3390-
9282G>C, c.-355G>C, c.757-2819C>T, c.757-2886C>A, c.757-665G>A, c.757-81C>T, c.757-896A>G 

[65] 

Central Nervous 
System 

c.*2078G>A, c.*2163T>A, c.2923-1G>A, c.3165-1G>A, c.3619-1G>A [62, 107] 

Endometrium c.*2826C>G, c.214-6058C>T, c.3390-6351G>A, c.366-875G>C, c.756+479T>C N/A 

Esophagus c.*286C>T, c.1052-125G>A, c.1052-126dup, c.1052-175C>T, c.213+120G>A, c.213+1357T>G, c.213+4843A>T, 
c.2207+1514A>C, c.2207+1563A>T, c.2208-3565T>G, c.2718+697C>T, c.3037-2537C>G, c.3389+1132del, 
c.3389+1593G>T, c.3389+2424T>C, c.3389+6090T>G, c.3389+6656G>T, c.3476-110T>C, c.366-96del, c.757-
139_757-138insCTG, c.757-298C>G 

[75] 

Hematopoietic and 
Lymphoid Tissue 

c.*2898T>C, c.1051+58A>T, c.1245+19A>T, c.1246-198A>G, c.129+141G>A, c.1452+402G>A, c.1636-196T>G, 
c.214-7850C>T, c.2207+1467T>G, c.2208-3557T>A, c.2524+166T>G, c.2718+644T>A, c.2719-1699A>G, c.3037-
1301A>T, c.3037-1343A>T, c.3037-3156_3037-3155del, c.3037-665G>A, c.3164+515A>G, c.3165-528G>A, 
c.3389+1542C>A, c.3389+1587T>G, c.3389+1589T>G, c.3389+6143C>T, c.3475+62A>G, c.3618+1149G>A, 
c.3618+857G>T, c.551+123T>C 

[48] 

Kidney c.*1249A>G, c.1636-32_1636-31dup, c.214-2566T>A, c.214-992G>A, c.2208-74C>G, c.3036+25C>A, c.3619-
687G>T, c.365+460A>G, c.365+997C>G, c.756+1488C>A 

[51] 

Large Intestine c.*1596A>T, c.*623_*625del, c.1052-6del, c.1246-136T>C, c.1246-149A>C, c.1636-9del, c.2207+2256G>T, 
c.2524+192A>C, c.3165-2A>G, c.-32G>A, c.3390-1471T>G, c.3475+322del, c.3475+331T>C, c.3475+38G>T, 
c.3476-1G>A, c.3619-73A>G, c.366-96del, c.3753-86T>C 

[14, 52, 62] 

Liver c.*1078A>G, c.*1132A>G, c.*40C>T, c.*559G>T, c.*996C>T, c.1052-237A>G, c.129+252C>A, c.130-616G>A, 
c.1452+207A>G, c.1635+12C>A, c.1793+1351A>G, c.1793+771A>G, c.1794-190T>G, c.1794-571T>A, 
c.213+1794A>G, c.213+2057C>T, c.213+233C>G, c.213+2848A>G, c.213+3061A>G, c.213+3805G>T, 
c.213+5224T>A, c.213+6024G>A, c.213+6877T>G, c.213+7121A>G, c.213+714T>C, c.213+7599A>G, c.214-
125C>T, c.214-285A>T, c.214-3682A>G, c.214-3900C>G, c.214-452A>G, c.214-5308G>T, c.214-5309G>T, 
c.214-6150A>G, c.2207+3176G>A, c.2207+3409A>C, c.2207+3423T>G, c.2208-1301G>C, c.2208-1526C>T,  
c.2208-1985A>G, c.2208-2814_2208-2812dup, c.2718+1459G>A, c.2718+960C>G, c.2719-202A>G, 
c.3036+3101A>G, c.3036+3161G>A, c.3036+3177G>T, c.3037-1197del, c.3037-3102A>G, c.3165-171G>T, 
c.3165-203A>G, c.3165-210G>A, c.3165-234G>T, c.3165-252A>G, c.3165-33del, c.3165-476G>A, c.3165-
511T>G, c.3389+1542C>A, c.3389+3778A>T, c.3389+39A>G, c.3389+609C>T, c.3389+67C>G, c.3389+7035G>T, 
c.3389+733A>C, c.3389+8796A>G, c.3389+8963A>G, c.3390-2303A>G, c.3390-2A>T, c.3390-3488G>T, c.3390-
3542G>T, c.3390-395T>C, c.3390-6651G>T, c.3390-6938G>A, c.3390-7711A>T, c.3475+107A>G,  
c.3475+128A>G, c.3475+245T>C, c.3475+329C>T, c.3618+762A>T, c.3619-1070A>G, c.3619-1091A>G, c.3619-
1123A>G, c.365+1408A>G, c.366-911A>C, c.3752+151C>A, c.3752+294C>T, c.3752+640C>G, c.3753-638T>C, 
c.551+11C>G, c.551+28G>T, c.756+1218A>T, c.756+1692G>C, c.756+1738G>A, c.756+1854A>G, 
c.756+2044A>G, c.756+3120A>C, c.756+3268T>A, c.756+3587A>G, c.756+777A>G, c.757-2456A>G, c.757-
790G>A 

N/A 

Lung c.1052-16A>T, c.1635+21C>G, c.1636-1G>T, c.214-151A>G, c.2525-152A>C, c.2719-154A>C, c.2922+1G>A, 
c.3476-110T>C, c.3618+95G>C, c.551+78A>G, c.552-1G>T, c.885+11G>A 

[23, 45, 62] 

Ovary c.*1029C>T, c.213+2875T>G, c.213+3829A>G, c.2208-3629C>T, c.2718+322G>T, c.2719-1568T>C, 
c.3389+5851A>G, c.3389+6657G>C, c.3390-8621T>C, c.3618+1G>A, c.365+1582T>G, c.757-1665A>T 

[62] 

Pancreas c.*1269C>T, c.*2842C>A, c.1051+292C>G, c.1453-528A>T, c.1794-1261A>C, c.213+2301T>C, c.213+4334G>A, 
c.213+6024G>A, c.214-2611G>A, c.214-7675A>G, c.2208-2840A>G, c.2208-389A>C, c.2718+590G>C, c.3165-
145T>C, c.3389+1542C>A, c.3389+1546A>C, c.3389+1591T>G, c.3389+2639C>T, c.3389+9348G>T, c.3390-
2082A>G, c.3390-3857C>T, c.3390-8020C>T, c.3475+323C>T, c.3618+918G>T, c.366-1410C>T, 
c.3752+481G>A, c.3753-145G>A, c.756+1280C>T, c.756+3006G>A, c.757-332A>T, c.757-3646C>T 

N/A 

Prostate c.*1027C>T, c.1246-4_1248del, c.1636-14T>G, c.1794-852T>G, c.213+3944C>A, c.213+5936A>G, c.213+5T>G, 
c.214-231A>G, c.2207+3143G>T, c.2719-1619G>A, c.2719-582C>G, c.3036+112G>A, c.3036+2454C>T, 
c.3036+2530A>G, c.3037-1086C>T, c.3165-476G>A, c.3389+1077A>G, c.3389+1589T>G, c.3389+1593G>T, 
c.3389+4511del, c.3389+6097del, c.3389+7466G>A, c.3389+9123A>C, c.3389+9395A>T, c.3390-4270G>A, 
c.3390-4882A>G, c.3390-6843G>C, c.3390-7019C>A, c.3390-8256dup, c.366-1663del, c.366-96del, c.366-
96dup, c.756+1553G>T, c.756+3030G>C, c.756+448_756+450del, c.756+978G>A, c.757-103C>T, c.757-994T>A 

[62, 108] 

Skin c.*2958A>C, c.130-520T>G, c.1453-560C>T, c.1636-1G>A, c.1453-560C>T, c.1636-1G>A, 
c.3036+1994_3036+1998del, c.3389+5426C>T, c.3619-82G>T, c.552-2A>G, c.757-1971C>T, c.757-2597A>G 

[36, 109] 

Soft Tissue c.214-7703T>A [58] 



Stomach c.1636-9del, c.2207+2256G>T, c.2525-26T>C, c.-32G>T, c.3390-5944A>G, c.3390-7436C>A, c.885+11G>A [59, 110] 

Thyroid c.1793+879G>T N/A 

Upper 
Aerodigestive 
System 

c.3390-3042del, c.3752+29G>C N/A 

 

Tissue NBN ORF Mutations References 

Autonomic Ganglia p.S195R [111] 
Biliary Tract p.T178I, p.M83Cfs*9 [62] 

Bone p.V314M [64] 

Breast p.C119S, p.L302V, p.E36D, p.D586Y, p.I290F, p.E610K, p.K236*, p.K29R, p.H540N, p.S213L, p.H540Y, p.S123P, 
p.K236N 

[62, 112, 113] 

Central Nervous 
System 

p.L723P, p.L302F, p.E610K, p.V243I, p.E726K, p.V314M, p.G246D, p.S486F [62, 114] 

Cervix p.E185K N/A 

Endometrium p.P354S, p.S355I, p.S418*, p.R43Q, p.S447Y, p.R466Gfs*18, p.T526I, p.E543K, p.P6S, p.R624C, p.E636*, 
p.L654Afs*5, p.F685V, p.R714*, p.A740V, p.V155M, p.I166T, p.Q216*, p.R218I, p.T268M, p.D284G 

[62] 

Esophagus p.V346M, p.R43Q, p.I455V, p.S499=, p.R551Gfs*8, p.K635N, p.V691L, p.*755Qext*13, p.M83Cfs*9, p.G100A, 
p.N142S, p.P191A, p.D211Y 

[9, 10, 62, 75, 
115-117] 

Hematopoietic and 
Lymphoid Tissue 

p.L34=, p.D399=, p.I41S, p.P672=, p.K105E, p.E185Q, p.E185*, p.K219Nfs*16, p.K219N, p.Q220E [80, 118] 

Kidney p.M389V, p.I439V, p.E619K, p.Y679H, p.L68=, p.A713Gfs*29, p.N731Ifs*20, p.K125Rfs*34, p.G206Lfs*26, 
p.L230F, p.S240Cfs*8 

[62, 119, 120] 

Large Intestine p.L34=, p.V346=, p.I35T, p.L352R, p.S355=, p.N359S, p.Y363=, p.E383*, p.D399=, p.S411C, p.Y429H, p.R43Q, 
p.R466Gfs*18, p.L490*, p.P498L, p.E505*, p.E512Q, p.D519G, p.N520S, p.T526I, p.S530Y, p.R551Gfs*8, 
p.R551K, p.M553Wfs*6, p.V556=, p.V608I, p.S647G, p.L654Afs*5, p.K653N, p.S661*, p.S667P, p.P672=, 
p.A696=, p.D70Y, p.A710S, p.L723=, p.Q732=, p.L739P, p.E81K, p.M83Cfs*9, p.R89Q, p.A131=, p.L135P, 
p.R169C, p.E185Q, p.R215W, p.R218I, p.V25I, p.P266=, p.N30Tfs*5, p.L302I, p.A313V, p.F316L, p.Y322C, 
p.G327C,  

[14, 16, 17, 62, 
72, 84, 85, 121]  

Liver p.R43*, p.S488=, p.F52L, p.T570R, p.Q616K, p.D677G, p.E728=, p.V153=, p.P15=, p.E23K, p.Q234H, p.H235Q, 
p.V242L, p.P325T 

[62] 

Lung p.P338L, p.L34=, p.K351R, p.A356T, p.A365P, p.D373H, p.W375C, p.E390*, p.D399=, p.S418*, p.I455=, 
p.S486=, p.E512G, p.V54=, p.K549E, p.K550I, p.E561K, p.L574I, p.D646Y, p.V65A, p.L656M, p.R660=, p.I664M, 
p.P672=, p.N684K, p.F685I, p.N716D, p.T717A, p.E721*, p.E726*, p.V729L, p.E737K, p.A8T, p.S88T, 
p.G103Efs*6, p.G103V, p.S118C, p.V122=, p.G124R, p.E185Q, p.D201V, p.P203L, p.G206*, p.R215W, p.R215L, 
p.F222L, p.F222=, p.G224V, p.G224A, p.G245A, p.R250M, p.F262L, p.P266L, p.G267A, p.D284H, p.K287=, 
p.G301S, p.K320E, p.Q326E, p.I33F 

[22-25, 62, 72, 
87, 88, 122, 
123] 

NS p.R466Gfs*18, p.P191L, p.R551Gfs*8, p.N503Y, p.P572S [45, 62] 

Ovary p.I41=, p.D272N N/A 

Pancreas p.Y363H, p.A372V, p.R394I, p.R466Gfs*18, p.R592S, p.S667C, p.E185Q,  [62, 90, 124, 
125] 

Penis p.T337N, p.V157F, p.K715N [62] 

Placenta p.E658K [62] 

Pleura p.T657A [31] 

Prostate p.T361K, p.Y363=, p.R551Gfs*8, p.K642R, p.R714L, p.Q732K, p.K82E 
 

[32, 62, 92, 126, 
127] 

Salivary Gland p.P694T [128] 

Skin p.L342H, p.A356V, p.S387F, p.R394I, p.S418*, p.R466K, 25759019, p.D469N, p.E491*, p.H540Y, p.R551=, 
p.L574S, p.Q644*, p.Q644=, p.V65I, p.S669F, p.D121N, p.L165H, p.P170L, p.S186F, p.S207N, p.L297=, p.V314M 

[34-37, 62, 129, 
130] 

Small Intestine p.V346M [62] 

Soft Tissue p.P338S, p.P354L, p.R466Gfs*18, p.N517K,  p.V153Kfs*17, p.W2C [62, 131-133]  

Stomach p.T337I, p.S432P, p.K464E, p.R466Gfs*18, p.R551Gfs*8, p.L563F, p.D596N, p.I675M, p.Q84H, p.K125E, 
p.A131D, p.V172=, p.L181M, p.R215=, p.S240=, p.Y322H 

[38, 59, 62] 

Testis p.N640S [62] 

Thyroid p.P381S, p.I426M, p.L656=, p.R660I, p.E728D, p.E81K, p.E109*, p.E185Q, p.R215W [62, 103, 134] 

Upper 
Aerodigestive 
System 

p.L377F, p.S418*, p.P461L, p.T485M, p.T717S, p.R17T [43, 60, 135] 

Urinary Tract p.E36A, p.N37T, p.E379K, p.R394G, p.S40=, p.R43Q, p.A46V, p.S499L, p.E510Q, p.R551Kfs*5, p.S615F, 
p.R670T, p.D677N, p.H712Y, p.E737Q, p.R89Q, p.I162V, p.E254K, p.F263L 

[44, 62] 



Tissue NBN Intronic, 5’ and 3’ UTR Mutations References 

Adrenal Gland c.481-1G>C [136] 
Biliary Tract c.896+1769del, c.1397+747del, c.2070+109_2070+111del, c.1914+41C>T, c.897-983dup, c.*502A>G, 

c.480+1026T>A, c.1397+747dup, c.1397+747del, c.584+2906A>T 
N/A 

Bone c.2071-2A>G [62] 

Breast c.1397+314C>G, c.320+212C>T, c.2070+335C>T, c.2070+607C>T, c.2070+986C>G, c.994+637G>T, 
c.2184+2131_2184+2139del, c.2185-1483C>T, c.896+220C>T, c.*2065C>T, c.1846-1391T>C, c.584+1627G>A, 
c.1846-1559C>T, c.1397+266G>A, c.897-732C>T, c.2185-1483C>T, c.2184+2T>A, c.2184+245T>C, c.897-
1646C>G, c.*2065C>T, c.1124+54G>C, c.1397+266G>A, c.585-399G>T, c.2185-1209G>A, c.995-2016C>G, 
c.1845+418T>G, c.2185-1031C>G, c.584+26A>G, c.321-47C>T, c.1124+663T>A, c.1397+656C>G, 
c.896+1709C>T, c.2184+2709T>A, c.1846-542G>A, c.2071-84C>A, c.*1017C>T, c.480+95A>G, c.2235-1G>A, 
c.994+595G>C, c.584+3379G>C, c.480+398G>T, c.1124+444C>T, c.480+589C>T, c.897-711C>T, c.1846-
529C>G, 

[62, 70] 
 
 

Central Nervous 
System 

c.1124+292G>A,  N/A 

Endometrium c.2184+882C>T N/A 

Esophagus c.1398-10del, c.171+55A>G, c.2185-2670G>C, c.585-930A>C, c.994+843T>G, c.995-1G>A, c.995-780C>G [75] 

Eye c.*724_*725insTG [137] 

Hematopoietic and 
Lymphoid Tissue 

c.*486T>A, c.1124+18C>T, c.1125-79C>A, c.1397+259del, c.1397+72A>T ,c.1846-23T>A, c.1846-2424T>G, 
c.1846-2574_1846-2569del, c.1846-402T>C, c.1846-644G>A, c.1915-7A>G, c.2071-2A>G, c.2184+1494A>T, 
c.2184+1686T>C, c.2185-122T>C, c.2185-1393C>T, c.2185-655C>T, c.2185-919A>G, c.2234+687A>T, 
c.584+2682T>A, c.703-18G>A, c.896+728_896+730del 

[138] 

Kidney c.1915-1G>A, c.2185-121C>T, c.2185-1733G>A, c.585-1779G>T, c.585-2196G>A, c.585-492G>A, 
c.994+2722T>A, c.995-511G>A 

N/A 

Large Intestine c.*1977T>C, c.1124+125G>A, c.1397+10dup, c.1397+41del, c.1398-10del, c.1914+74del, c.1915-162A>G, 
c.2184+123G>A, c.2185-1385G>T, c.2185-1387G>T, c.2185-577T>G, c.2235-433G>A, c.2235-4G>C, c.38-
18A>T, c.38-1G>T, c.38-27C>A, c.585-117del, c.703-174G>A, c.896+1065G>A, c.896+517C>T, c.896+63del, 
c.897-84del 

[14, 62, 139, 
140] 

Liver c.*1167A>G, c.*143A>G, c.1124+66A>G, c.1125-164A>G, c.1398-154A>G, c.1398-457A>G, c.1398-483A>T, 
c.172-229G>A, c.1845+1571G>A, c.1845+2595C>G, c.1846-2248T>A, c.1846-75C>G, c.1914+318C>T, c.1915-
122A>G, c.2071-22T>C, c.2184+1518G>T, c.2184+2174C>A, c.2184+689A>G, c.2185-93del, 
c.2234+495_2234+498del, c.37+79C>T, c.38-241T>G, c.38-249A>G, c.480+1080dup, c.481-110C>T, c.481-
191A>G, c.584+1367G>T, c.584+160A>G, c.584+217T>C, c.584+409A>G, c.585-2796G>T, c.585-3347T>C, 
c.702+12A>T, c.703-232C>A, c.-79G>C, c.896+117G>T, c.896+33C>A,  c.896+75C>G, c.897-1242G>C, 
c.994+1221A>T, c.994+2676dup, c.995-3C>A, c.995-766C>A 

N/A 

Lung c.*1524G>T, c.1124+18C>T, c.1124+37C>T, c.1124+91C>A, c.1398-152A>C, c.172-578G>T, c.1845+2085T>C, 
c.1915-7A>G, c.2070+1G>T, c.2071-30A>T, c.-22C>G, c.320+1G>T, c.37+20C>A, c.38-1G>T, c.481-1G>C, 
c.896+120G>C 

[23, 62, 141] 

NS c.1845+2T>C [62] 

Ovary c.1125-960T>C, c.2184+1545A>C, c.2185-1665A>G, c.481-1051G>T, c.584+2922T>A, c.584+789A>G, c.897-
1363A>G, c.897-425C>G, c.995-1212C>G, c.995-1263T>G, c.995-808C>A 

N/A 

Pancreas c.*1320A>G, c.*2163C>T, c.1124+1056A>C, c.1124+41C>G, c.1124+81C>G, c.1397+230G>A, c.1398-10T>A, 
c.1398-728G>A, c.2070+1110C>T, c.2184+1740C>A, c.2185-1393C>T, c.2185-1646T>G, c.2185-641C>T, 
c.2234+176G>A, c.37+163C>T, c.38-19A>T, c.481-1205C>A, c.584+2743G>T, c.585-2656G>A, c.896+1170G>T, 
c.896+2403G>T, c.896+2404G>T, c.897-170G>A, c.994+1436G>T, c.994+2231T>A, c.994+273G>T, 
c.994+513A>G, c.994+842A>T, c.995-1794C>T, c.995-258C>G, c.995-264A>T, c.995-336C>T 

N/A 

Prostate c.1124+761G>A, c.1398-10T>A, c.1846-24G>T, c.2070+832A>G, c.2184+840G>C, c.2185-1374_2185-1373del, 
c.2185-2449G>A, c.2234+180C>T, c.2234+395A>G, c.480+575G>A, c.480+80_480+81insT, c.584+1255A>G, 
c.584+147_584+150del,c.584+1725C>G,  c.584+2599C>T, c.584+894dup, c.585-117del, 
c.994+266_994+267insCCA, c.995-1074T>G, c.995-1798_995-1796del, c.995-403A>G 

[32, 33] 

Skin c.1125-643_1125-642insTC, c.1398-1G>A, c.1915-7A>G, c.481-741T>C, c.896_896+1delinsAA, c.994+513A>T [34, 36] 

Soft Tissue c.1397+46del, c.2071-61A>T, c.-26G>A, c.703-18G>A, c.896+10dup [132, 133] 

Stomach c.2071-752G>A. c.2071-839G>A, c.2184+1455T>C, c.38-20T>A, c.584+292A>G, c.703-149G>A, c.896+100G>T N/A 

Thyroid c.897-2A>T [103] 

Upper 
Aerodigestive 
System 

c.1914+2T>A, c.2235-563G>T, c.481-766A>G [62] 

Urinary Tract c.2071-13_2077del, c.2184+6T>C,  
 
 

[142] 
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Supplementary Figure S1. Sequence alignment of MRE11, RAD50 and NBN.
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HsMRE11 SFCLEKIE.EMLENAERE...........RLGNSHQPEKPLVRLRVDYSGGF........EPFSVLRFSQKFVDRVANPKDIIHFFRHREQ..KEKT.GE.EINFGKLITKP........SEGTTLRVEDLVKQYFQTAE 441
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XP 001513434.2 double-strand break repair protein MRE11 Ornithorhynchus anatinus NFCLEKVE.EMLDKAERE...........RLGNPQRPEKPLIRLRVDYSGGF........EPFSVLRFSQKFVDRIANPKDIIHFFRHREQ..KEKT.DE.DINFGKFIRKP.......ASEGMTLRVEDLVKQYFQTAE 442
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XP 029898375.1 double-strand break repair protein MRE11 isoform X1 Aquila chrysaetos chrysaetos AFCMEKVE.LMLDNAERQ...........RLGNPRQPEKPLIRLRVDYAGGF........EPFNVHRFSQKYMDRVANPKDIIYFFRHREQ..KEKN.DN.DLNFGKLVSRP.......TAEGMTLRVEDLVKQYFQTAE 442
XP 002198371.1 double-strand break repair protein MRE11 isoform X2 Taeniopygia guttata AFCMEKVE.LMLDTAERE...........RLGNPRQPEKPIIRLRVDYAGGF........EPFSVHRFSQKYMHRVANPKDIVHFFRHREQ..KEKK.DI.DLNFGKLVSRP........AEGTTLRVEDLVKQYFQTAE 441
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XP 030833624.1 double-strand break repair protein MRE11 Strongylocentrotus purpuratus AFCTEKVE.ALIQRAEDE...........HTGNRKQPTLPLIRLRVDYSGGF........DTINVNRFGQKFVGRVANTKDLVRFTKRRIQLKKEDT.KP.GEDLGEFLKPE.......ALE..TERVEDLVRKYFSETE 450
NP 523547.1 meiotic recombination 11 Drosophila melanogaster KFAQERVE.AMIERAVAQ...........HTGHPKQPTLPLIRLRLLYTDES........CMFNAIRFGEMLSTRVANVQDVVQFSKVVKRTKTEAV....NLDKEALRRAL........EADNATRVEELVDRYFEEAK 454
XP 016767519.2 double-strand break repair protein MRE11 Apis mellifera KFIDNYIQNELMPKAALQ...........LSGHPKQPILPLLRLRIFYNSDE........EIFDEIKLTQKYCDEVANPMDIVIFRKQKNINKKSNSSNSLEDDFEDIAQVFN...FDDDEKNWNKTVQGGIKNHFSLKE 456
NP 505736.2 Double-strand break repair protein mre-11 Caenorhabditis elegans IAIEAKIN.EMITTAKAK...........R..RPRQPELPLIRLKVIYDGDWLN.....ITPANAKRIGLRYENVVANAVDMVFIKKNNKP.KEGKLQTENEKNITEMADEM........GQVSATNLQTIINDYFINQP 513
XP 005090246.1 PREDICTED: double-strand break repair protein MRE11A-like Aplysia californica DFCVEKIE.QFISKAEDE...........HSGSRRQPTQPLIRLRIDYT.GF........QPFSSQRLGQKFVDHVANPKTMIHFLRGRVE.KIASV.KQ.DPQMMEKIKTI.......TLD..SNRVEDMVRDYFVKAE 439
NP 013951.1 MRX complex nuclease subunit Saccharomyces cerevisiae S288C KYLIEQVE.EMIRDANEETKQKLADDG..EGDMVAELPKPLIRLRVDYSAPSNTQSPIDYQVENPRRFSNRFVGRVANGNNVVQFYKKRSP..VTRS.KKSGINGTSISDRDVEKLF..SESGGELEVQTLVNDLLN... 455
NP 592935.1 Rad32 nuclease Schizosaccharomyces pombe TYLISKVE.EAITEANAQW...YEAQGTVPVVENEKPPLPLIRLRVDYTGGY........QTENPQRFSNRFVGRVANATDVVQFYLKKKY..TRSK.RN.DGLYTSAVEDI.........KINSLRVESLVNEYLK... 448
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XP 030905430.2 LOW QUALITY PROTEIN: double-strand break repair protein MRE11 Melopsittacus undulatus ..SKSYSEDII.DDDSDV.........EQVSTT.SSSKVSLRL......SSTPS..............LLKRGSQSQTSRGVDFESDE.....GEF.DP....FQS.TATSRRK.......................... 716
XP 019339178.1 PREDICTED: double-strand break repair protein MRE11A Alligator mississippiensis ..AKNYSEHIV.DDDSDV.........EEIPFT..ASKVNQRV......SSTST..............FSKTGSQSQMSKGVDFESDE.....DEY.DP....FKN.TTVSRRNRR........................ 712
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XP 018412310.1 PREDICTED: double-strand break repair protein MRE11A Nanorana parkeri ..AKNYSEEIE.DNDSDL.........EEVSFT.AASHKNSRA......SSTSS.............SFSKNSSQSQPSQAAFFIDDDD...EEER.SSTGCILEA.KEESSKGRCLSEEQYRRGTLEERNSTKGKLEKK 715
XP 006008507.1 PREDICTED: double-strand break repair protein MRE11A Latimeria chalumnae ..TKNYAEVIV.DDDSDM.........EEEDSF.CSSKVDQRP..........S...............SKRSSQGQISRGVHFDNNDDSDDEDEF.DP....FKSAASSSRRGRR........................ 710
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XP 007900243.1 PREDICTED: double-strand break repair protein MRE11A Callorhinchus milii ..QSNYTEIISTDDDSDL.........EDVSSS.SASKTKQRG......SSMSE.............SFSKRGSQSLAAKGVTFYDDDE...EGED.DP....FKN.STSSRQNRR........................ 719
XP 032833686.1 double-strand break repair protein MRE11 Petromyzon marinus V.TKKYNPPVQ.ISDSES........ETELLSA.SPKRSSERNRNEVTGPAGSS...........RAPSGSYRTSSQSHRGVMFDDDDD...EDEDYNP....FK................................... 707
XP 030833624.1 double-strand break repair protein MRE11 Strongylocentrotus purpuratus E...........DDDDDD........DMEVSMP.ASR................................GSRAPKATKNKVINISDSSD...NDSE.DP....FSA.MSSSSRSQA.....................KRS 688
NP 523547.1 meiotic recombination 11 Drosophila melanogaster ..SRNTASYVI.SDDSD........................................................................................................................... 620
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HsRAD50 ..............MSRIEKMSILGVRSFGIEDKDKQIITFFSPLTILVGPNGAGKTTIIECLKYICTGDFPPGTK..GNTFVHDPKVAQETDVR 79
NP 033038.2 DNA repair protein RAD50 Mus musculus ..............MSRIEKMSILGVRSFGIEDKDKQIISFFSPLTILVGPNGAGKTTIIECLKYICTGDFPPGTK..GNTFVHDPKVAQETDVR 79
XP 003354322.2 DNA repair protein RAD50 Sus scrofa ..............MSRIEKMSILGVRSFGIEDKDKQIITFFSPLTILVGPNGAGKTTIIECLKYICTGDFPPGTK..GNTFVHDPKVAQETDVR 79
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana ..............MSRIEKMSILGVRSFGIEDKDKQIITFFSPLTILVGPNGAGKTTIIECLKYICTGDFPPGTK..GNTFVHDPKVAQETDVR 79
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus ..............MSKIEKMSILGVRSFGIEDKDKQIITFFNPLTILVGPNGAGKTTIIECLKYISTGDFPPGTK..GNTFVHDPKVAHETDVR 79
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus ..............MAKIEKMSILGVRSFGVEDKDKQIITFFNPLTILVGPNGAGKTTIIECLKYISTGDFPPGTK..GNSFVHDPKVANETDVR 79
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos ..............MSKIEKMSILGVRSFGVEDKDKQIITFFHPLTILVGPNGAGKTTIIECLKYISTGDFPPGTK..GNSFVHDPKVANETDVR 79
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata ..............MSRIEKMSILGVRSFGVEDKDKQIITFFNPLTILVGPNGAGKTTIIECLKYISTGDFPPGTK..GKTFVHDPKVANETDVR 79
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus ..............MSRIEKMSILGVRSFGVEDKDKQIISFFNPLTILVGPNGAGKTTIIECLKYISTGDFPPGTK..GNSFVHDPKVANETDVR 79
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis ..............MSKIEKMSILGVRSFGVEDKDKQIISFFNPLTILVGPNGAGKTTIIECLKYISTGDFPPGTK..GNSFVHDPKVANETDVR 79
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii ..............MSKIDKMSILGVRSFGVEDKDKQVITFFSPLTILVGPNGAGKTTIIECLKYISTGDFPPGTK..GHSFVHDPKVANETDVR 79
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus ..............MSKINKMSILGVRSFGVEDKDKQVITFFSPLTILVGPNGAGKTTIIECLKYICTGDFPPGSK..GNSFVHDPKVANETDVR 79
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis ..............MSKIEKMSIQGVRSFGIEDKNKQVIQFFTPLTLLVGPNGAGKTTIIECLKYITTGDFPPGSK..GKTFVHDPKVAHETDVR 79
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri ..............MSKIEKMSILGVRSFGVEDKDKQVITFFKPLTILVGPNGAGKTTIIECLKYITTGDFPPGSK..GNTFVHDPKVAHETDVR 79
XP 005167995.1 DNA repair protein RAD50 Danio rerio ..............MSKIEKMSILGVRSFGVEDKDKQVISFFSPLTVLVGPNGAGKTTIIECLKYITSGDFPPGSK..GNTFVHDPKDAHETDVR 79
XP 030217475.1 DNA repair protein RAD50 Gadus morhua ..............MSRIDKMSILGVRSFGVEDKDKQVISFFSPLTVLVGPNGAGKTTIIECLKYASSGELPPGAK..GAAFVHDPKDAHETDVR 79
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii ..............MSKIEKMSIQGVRSFGIDDRHKQVITFSTPLTVLVGPNGAGKTTIIECLKYICTSDFPPGTK..GNTFVHDPKVAHETDVR 79
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus ..............MAKIDKMSILGVRSFGIGDCDKQVITFHTPLTILVGHNGAGKTTIIECLKYICTGDFPPGTS..GASFIHDPKVAHETDVK 79
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus ..............MSSVEKLSIQGIRSFGQDDGDRQVIQFFHPLTLIVGQNGAGKTTIIECLKYICSGEFPPGSK..GAAFIHDPKVAHETEVK 79
NP 001246461.1 rad50, isoform E Drosophila melanogaster ..............MSSIESLSIQGIRSFGTYADDLQSIKFSSPVTLILGENGCGKTTVVECLKYALTGECPPGSD.RGKSFVHDPKIFGLNEVL 80
XP 026298578.1 DNA repair protein RAD50 Apis mellifera ..............MSRIRRLSIRGIRNFG.DEKEEALIKFSRPLTLILGPNGTGKTTIIEALKFATCGEFPPGSD.RGKSFIHDPTLSTTSSVR 79
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans MRRKYLLIEAWELLMAKFLRLHIRGIRSVGDEDHDVHKIDFLSPCTLISGPNGTGKTTTIEALNFVTTGQMPTQKK...QNFIHSTDVARKTRVD 92
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica ..............MSTIEAMGIQGIRSFGPDSSDFMKVKFFKPLTLILGANGTGKTTIIECLKYATTSDMPPGCKGAGAAFVHDPKLTNEREVK 81
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C ..............MSAIYKLSIQGIRSF..DSNDRETIEFGKPLTLIVGMNGSGKTTIIECLKYATTGDLPPNSK..GGVFIHDPKITGEKDIR 77
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe ..............MSCIDRMSIMGIRSF..DNRSRESIQFFSPLTLIVGQNGSGKTTIIECLKYATTGILPPNTK..GGAFIHDPKICGEKEVL 77
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HsRAD50 AQIRLQFRDVNGELIAVQRSMVC...TQKSKKTEFKTLEGVITR......TKH.GEKVSLSSKCAEIDREMISSLGVSKAVLNNVIFCHQEDSNW 164
NP 033038.2 DNA repair protein RAD50 Mus musculus AQIRLQFRDVNGEMVAVHRSMLC...SQKNKKTEFKTLEGVITR......MKH.GEKVSLSSKCAEIDREMISCLGVSKSVLNNVIFCHQEDSNW 164
XP 003354322.2 DNA repair protein RAD50 Sus scrofa AQIRLQFRNVNGELVAVQRSMLC...TQKSKKTEFKTLEGVITR......TVH.GEKVSISSKCAEIDREMISSLGVSKSVLNNVIFCHQEESNW 164
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana AQIRLQFRDVNGELLAVQRSMVC...TQKSKKTEFKTLEGVITR......TKH.GEKVSLSSKCAEIDREMISSLGVSKSVLNNVIFCHQEESNW 164
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus AQIRLQFRDVNGELVAVQRSMVC...SQKGKKTEFKTLEGVITR......SKH.GDKVSISSKCTEIDQEMISSFGVSKSVLNNVIFCHQEDSNW 164
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus AQIRLQFRDVSGELIAVQRSMVC...TQKSKKTEFKTLEGVITR......TKH.GEKVSLSSKCAEIDREMISALGVSKSVLNNVIFCHQEESNW 164
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos AQIRLQFRDVNGELVAVQRSMVC...TQKGKKTEFKTLESVITR......TKH.GEKVSLSSKCAEIDREMISALGVSKSVINNVIFCHQEESNW 164
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata AQIRLQFRDVNGEVMAVQRSMLC...TQKGKTPEFKTLESVITR......TKH.GEKVSLSSKCAEIDREMISALGVSKAVLNNVIFCHQEESNW 164
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus AQIRLQFRDVNGELVAVQRSMAC...SQKGKKSEFKTLESVITR......TKH.GEKVSLSSKCAEIDREMINALGVSKSVINNVIFCHQEESNW 164
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis AQIRLQFRDVNGELVAVQRSMVC...TQKGKKTEFKTLEGVITR......TKH.GEKVSLSSKCAEIDREMISSLGVSKSVLNNVIFCHQEDSNW 164
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii AQIRLQFRDVTGELIAVQRSMVC...TQKGKKTEFKTLEGIITR......TKH.GEKVSLSSKCAEIDREMISALGVSKSVINNVIFCHQEESNW 164
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus AQIRLQFHDVNGELLAVQRSMVC...TQKGKKTEFKTLEGIITR......IKH.GEKVSLSSKCAEIDREMIAALGVSKSVINNVIFCHQEESNW 164
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis AQIRLQLKDVNGELVAVQRSMIC...TQKGKSTEFKTLEGVITR......MKH.GEKVSLSTKCAEMDKEMISALGVSSAVLNNVIFCHQEDSNW 164
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri AQIRLQLRDVNGELVAVQRSMVC...TQKGKKTEFKTLEGVITR......MKH.GEKVSLSTKCAEMDREMISALGVSTAVLNNVIFCHQEDSNW 164
XP 005167995.1 DNA repair protein RAD50 Danio rerio AQIRLQFRDVNGDAVAVQRSMQC...TQKGKKTEFKTLEGVITR......IKH.GEKVSLSSKCAEIDREMISSLGVSRAVLNHVIFCHQEESNW 164
XP 030217475.1 DNA repair protein RAD50 Gadus morhua AQIRLVFTDVNGEKVAIQRSMSC...TQKAKNYTFKTLEGVITR......IKQ.EKKISISSKCGELDREMISGLGVSKSVLNNVIFCHQEESNW 164
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii AQIRLQFRDVNGETVAVQKSLLC...TQKGKKIEFKTLEGLITR......LRH.GEKISLSSKCAEIDREMISALGVSKAVINNVIFCHQEDSNW 164
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus AQIRLQFMDVNGDKVTVQRLLHA...TQKAKKVEFKTLEGVFTR......LKN.GEKYSISSKCTDMNREMITALGVSKAVLSNVIFCHQEDSNW 164
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus AQVKLRFKDKAGKDVVVTRSLVA...TQKIKKIEFKSLEGTILR......VDNFGEKHSISSRCAEIDREMVESLGVSKPVLSNVIFCHQEDANW 165
NP 001246461.1 rad50, isoform E Drosophila melanogaster AQIKMQVRDRRGAQVSICRTMKV...SKKRNKMSFETMDSTINFLTGAGQSKR.EKQDSLSGRSVDIDVAISDFMGVSKAIINNVLFCHQEDSSW 171
XP 026298578.1 DNA repair protein RAD50 Apis mellifera GVIRAEIIDVVGNTYTICRTIE....STKANVTRFKTLDSALSRI.....NKDTKEVISITNRCTNVDTELTLAMGVSKPILDYVIFCHQEDLSW 165
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans ASVTLEFIDVKGRECTAVRRLVV...TSGTKAAALAEEHTLAIK......YPD.GTVNTLSSKVCDFNTALLKHLGVPRAVFKYVIFCHQEDSTW 177
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica GQVKLMIKDVTGAALTVERSVIARVKDGKGKKTEMKTLDGVLVR.....ETRE.GVKESITSRCADLNREMIGALGVSKAVLENVIFCHQEDSNW 170
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C AQVKLAFTSANGLNMIVTRNIQL...LMKKTTTTFKTLEGQLVA......INNSGDRSTLSTRSLELDAQVPLYLGVPKAILEYVIFCHQEDSLW 163
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe AQVKLAFRNTNQVKMICTRSLQL...SVKKTTRQQKTLDGQLLI......LKD.NERTTISNRCAELDSQVPLSLGVSKALLDYVIFCHQEESFW 162
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HsRAD50 PLSEGKALKQKFDEIFSATRYIKALETLRQVRQTQGQKVKEYQMELKYLKQYKEKACEIRDQITSKEAQLTSSKEIVKSYENELDPLKNRLKEIE 259
NP 033038.2 DNA repair protein RAD50 Mus musculus PLSEGKALKQKFDEIFSATRYIKALDTLRQVRQTQGQKVKECQTELKYLKQNKEKACEIRDQITSKEAQLASSQEIVRSYEDELEPLKNRLKEIE 259
XP 003354322.2 DNA repair protein RAD50 Sus scrofa PLSEGKALKQKFDEIFSATRYIKALETLRQVRQTQGQKVKECQTELKYLKQNKEKACEIRDQITSKEAQLTSSKEIVKSYENELDPLKSRLKEIE 259
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana PLSEGKALKQKFDEIFSATRYIKALETLRQVRQTQGQKVKECQTELKYLKQNKEKACEIRDQITNKEAQLTSSKEIVKSYENELDPLKNRLKEIE 259
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus PLSEGKALKQKFDEIFSATRYIKALETLRQVRQTQSGRVKECQTELKYLKQNKEKACEIQDQIASKEAQLTSSKDIVKTYENDLDPLKNRLKEIE 259
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus PLSEGKALKQKFDEIFSATRYIKALETLRQVRLKQGTKVKECQTELKYLKQNKEKAQEIQDNLANREAQLSASKENIKSIESQLDPLKSSLAAVE 259
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos PLSEGKALKQKFDEIFSATRYIKALETLRQVRLKQSLKVKECQTELKYLKQNKEKAQEIQNHLSNREAQLAASKENVKSIEGQLDPLKSSLAAVE 259
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata PLSEGKALKQKFDEIFSATRYIKALEALRQVRLKQSLKVKECQTELKYLKQNKEKAQEIQDHLSNREAQLAASKENVISIENQLEPLKSSLAVVE 259
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus PLSEGKALKQKFDEIFSATRYIKALETLRQVRQKQTSKVKECQTELKYLKQNKEKAQEIQDHLSNREAQLAASKENVKAIESQLDPLKSSLATVE 259
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis PLSEGKALKQKFDEIFSATRYIKALDTLRQVRQKQGQKVKECQTELKYLKQNKEKAREIQDQLNSRETQLAVSKENVKSIENQLDPLKTRLAEIE 259
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii PLSEGRALKQKFDEIFSATRYIKALETLRQVRQKQSLRVKECQTELKYLKQNKEKAREIQDHLSNREAQLAASKENVKSIENQLDPLKNRLAEIE 259
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus PLSEGKALKQKFDEIFSATRYIKALETLRQVRLKQSQRVKECLVELKYLKQNKEKAQEIQNQLSNRETQLAASKENVRYIENQLEPLKNSLMEIE 259
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis PLSEGRQLKVKFDEIFSATRYIKALETLRKVRLNQAQNVREYQVEIKYLKQNKEKAREIQDNLQSKEKQLAVSKENVKSIESQLEPLKDRLADIQ 259
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri PLSEGRQLKIKFDEIFSATRYIKALDTLRQVRQKQGQRVKECQAELKYLKQNKEKAREIQDMLRSKEAQLAASKENVKSIDNQLEPLKSRLTEVQ 259
XP 005167995.1 DNA repair protein RAD50 Danio rerio PLSEGKALKQKFDEIFSATRYIKVLETLRTLRQKQTNTVKSCQMELKYLKQNKDKAQEIRELLSTKETQLASSKESVNRIEGQIDPLERRLNDIE 259
XP 030217475.1 DNA repair protein RAD50 Gadus morhua PLSEGKALKEKFDSIFAATKYIKALETMRQLRLKKGQIVRECQVELRYLKQMKEKALQIEEMLAAKEAQLMASRDSVQRVEGQIEPLENRQMDID 259
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii PLSEGKTLKQKFDDIFSATRYIKALETLRQVRQKQAQRVRECQGELKYLKQNKEKAHEIRDQLTNKETQLAASKENVQSIENQIDPLENRLLEID 259
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus PLSEGKALKQKFDEIFSATRYIKALDSLSKVRKDQGSIVRELQAVVKLLQQNKNKAEELQRDLDDIVAKLEASRESVLTIDREVSPLEINLKDVE 259
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus PLSDGKTLKGKFDEIFAATRYIKALETIRKLRTEQSGQIREYILETRHLKDWREKAKQLSRELDDKKARLEAAEGSVTKINDQLKPVEEQYDDLV 260
NP 001246461.1 rad50, isoform E Drosophila melanogaster PLDESKKLKEKFDAIFGITEYNKALDKIIKLRKEAMEELKIKEANIKHVAYLKQEMEVKTLNLQKAQRKCDAIKAQCSECEEEMKPIEARLVEIR 266
XP 026298578.1 DNA repair protein RAD50 Apis mellifera PFQDGKKLKERFDEIFDSAKFNKALESIMKLIKDLKQRVNILKEQKQNYQLIVNEVIDKETKLEDNKKRLENSKIKIEEFNKELEPVIQKIKKLE 260
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans PLSEPKELKKRFDDIFQLTKFVKAQERMKKIVLDFKKEMQTHEMSKQLYETHVRDKLVARQNQEECERKISKRKEETDELKERKANGQKKIEEMR 272
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica PLSEGKALKDKFDAIFASTRYTKVMEEIKKLKVSQDQEIREGKKELEYLKQHKDKAQQLTGDLEQLETQLAASVDSVQHIKDKLAPIGTRLAELN 265
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C PLSEPSNLKKKFDEIFQAMKFTKALDNLKSIKKDMSVDIKLLKQSVEHLKLDKDRSKAMKLNIHQLQTKIDQYNEEVSEIESQLNEITEKSDKLF 258
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe PLSEPANLKKRFDEIFESLRYAKALDQIKGLKRDQETQVKVDQATLTHYRSDKERAEKIELRVHESLKRISCIRSKVEELDQEITETARLQDELF 257
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HsRAD50 HNLSKIMKLDNEIKALDSRKKQMEKDNSELEEKMEKVFQGTDEQLNDLYHNHQ....RTVREKERKLVDCHRELEKLNKESRLLNQEKSELLVEQ 350
NP 033038.2 DNA repair protein RAD50 Mus musculus HNLSKIMKLDNEIKALESRKKQMEKDNSELEQKMEKVFQGTDEQLNDLYHNHQ....RTVREKERRLVDCQRELEKLNKEARLLNQEKAELLVEQ 350
XP 003354322.2 DNA repair protein RAD50 Sus scrofa QNLSKIMRLDNEIKALDSRKRQMEKDNSELEQKMEKVFQGTDEQLNDLYHNHQ....RTVREKEKRLVDCQRELEKLNKESRLLNQEKSELLVEQ 350
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana QNLSKIMRLDNEIKALESRKKQMEKDNSELEQKMEKVFQGTDEQLNDLYRNHQ....RTVREKERRLVDCQRELEKLNKESRLLNQEKSELLVEQ 350
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus QNLSKILKLDNEIKALESRKKQMEKDNSELQQKMEKVFQGTDDQLNDLYHNHQ....RTVREKERRLIDCQRELDRVNKESRMLNQEKSELLVEQ 350
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus KNLMEVMSLDNNVKALESRRIQMEKDNQDLQRKMEKVFQGTDEQLKDRYHNHQ....RTVKEKEKRLSDCKRELDRASKECQRFNSEKSELLIER 350
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos QNLIKVMRLDNDVKALESRRRQMEKDNQDLQQKMEKVFQGTDEQLRDRYQNHQ....RTVREKEKRLSDCKRELDRATKECQRFNSEKSELLIER 350
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata QNLTKVMRLDNEVKALESRKRQMEKDNQDLQQKMEEVFQGTDEQLRDRYQNHQ....KIVKEKEKRLLDCKRDLDRATKECQRFNSEKSELLIER 350
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus QNLTKVIRIDNEVKALESRRRQMEKDNQDLQQKMEKVFQGTDEQLRDRYQSHQ....KTVKEKEKRLLDCKRELDRATKECQRFNSEKSELLIER 350
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis RNLIKVMGLDNDIKALDSRKRQMEKDNRDLQQKMEKVFQGTDEQLRDRYQNHQ....RIVKEKERRLADCQRDMERVSKECLRFNREKSDLLVEQ 350
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii QNLAKVVRLDNEIKALDSRKRQMEKDNQDLQQKMEKVFQGTDDQLRDMYQNHQ....RTVKEKERRLTDCQRELDRASKECQRFNREKSELLVEQ 350
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus QNLVKVMRLDNESKALESRRKQMEKDHQDLQQKMEKVFQGSDEQLREMYQNHQ....KNVREKETRLTECQRELERINKEFQRFNREKSELLVEQ 350
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis RNLTKVMRLDNEIKALESRKRTMEKDNQDLEEKMEKVFQGTDEELSDMYQNHQ....RTVREKERKLNDHQRDMDRACKESQRLNREKGELLVQQ 350
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri RNLSKVMKLDNDIKALESRKKNMEKDNKDLEDKIEKIFQGTDEELNEMYHNHQ....KTVRDKERKLNDYQRELDRVVKDCQRLNREKGELLVQQ 350
XP 005167995.1 DNA repair protein RAD50 Danio rerio SSLGKVMKLDNDIKALDSRKKQMEDDNRELEEKMEQVFQGSDDQLQDMYQNHQ....RTVKEKEKRLVECQRELERAGRECQRMNRIKSELLVEQ 350
XP 030217475.1 DNA repair protein RAD50 Gadus morhua TKLGKVMKLDNDIKALDSRRKQMEEDNKDLEETMEQVFQGSDDQLQDLYQNHQ....KTVREKERRLTDGQKELERAARECQRLTRVKSELLVEQ 350
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii QSLAKVIKVDNEIKALESRKKQMEEDNQDLEMKMEQVFQGTDEQLIDTYQNHQ....RTVSEKTRLVTDRQRELERVNQRCQKLNRQKSDMLVEQ 350
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus SKLAVVVRLDNEVKATQSRKAQMEVDSRDLQEKMEQVFQGTDEQLQEAYSSHQ....RRVQEKERRLGERQRELERVNREVLRLRNVKGGLHVEQ 350
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus RKSYQITKLANEVAKNEGEKDQLIKGMKSVEDQLEIIFQGSVDELRRIYSAHQ....SKITEKEHQLQENEGKKRILQESAQRTSSEKSKLLVIQ 351
NP 001246461.1 rad50, isoform E Drosophila melanogaster NVEFEIGKYQAQKVEMDTKHKNCKDQISTLTLKIKKPFRGTLDELDQEISNFD....QRMLEMRQKRTEVEGDLSQIKRSSVA...EQEKLGTQD 354
XP 026298578.1 DNA repair protein RAD50 Apis mellifera KMDVEYKDLQSEQKRKKAEYDMFKQQLDNLKEDLQNIFEGTTEKLLKEIESYD....EKLIGKINEIDEFKKKLRDIAEKESTISNKLANERVTN 351
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans TSIHELEDTLTSFKKTELERQNLKKQLSLIRV...EPYFGTEEELKREIEEFRGSEGRSYGEERARI...QKKIGKNNQERQELSQKKTEFENRI 361
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica NRAHDIGELQREKYKYESEKEQIENTIQELSAKIEEEFTGTTEELRRQLKQFS....TQVQAKNRELQECNRKQDELTSELARFEKETNKLMVES 356
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C KSNQDFQKILSKVENLKNTKLSISDQVKRLSNSI.DILDLSKPDLQNLLANFS....KVLMDKNNQLRDLETDISSLKDRQSSLQSLSNSLIRRQ 348
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe KSTEEYEQQMITIRHLESQSDIINTTINDLKSQM.TITDESSEDLEKLHSNFA....EKVKEEQELYKSLEKKRSDLESLLKSRRELLEKLTGDL 347

B. RAD50
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HsRAD50 GRLQLQADRHQEHIRARDSL...IQSLATQLE.LDGFERG.PF..SERQIKNFHKLVRERQEGEAKTANQLMNDFAEKETLKQKQIDEIRDKKTG 438
NP 033038.2 DNA repair protein RAD50 Mus musculus GRLQLQADRHQEHIRARDSL...IQSLATHLE.LDGFERG.PF..SERQIKNFHELVKERQEREAKTASQLLSDLTDKEALKQRQLDELRDRKSG 438
XP 003354322.2 DNA repair protein RAD50 Sus scrofa GRLQLQADRHQEHIRARDSL...IHSLATQLE.LDGFERG.PF..SERQIKNFHKLVRERQEREAETASRLMNDFAEKETLKQKQIDEIRDKKTG 438
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana GRLQLQADRYQEHIRARDSL...IRSLATQLE.LDGFERG.PF..SERQIKNFHKLVRERQEGEAETANQLMNDFAEKEALKQKQIDEIRDKKIG 438
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus GRLQLQADRHQEHIRARDSL...IQSLATQLE.LDGYERA.PF..TERQINSFHKLVKERQERDAKTTNQVMNDLIGKETMKQKQIEEIRDKKTG 438
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus GRLQLQADRHQEHIKVRDSL...IQALSAQLE.LDGFEQA.PF..NDRQIAVFHELLKERQKSDTEAANQLMREFTQKEAMKQEQIDKIRDRKTG 438
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos GRLQLQADRHQEHITMRDSL...IQSLAAQLE.LDGFERA.PF..NERHVTSFHRLLKERQERDTEAANRLMREFAQKEAMKQKQIDEIRDKKTG 438
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata GRLQLQADRHQEHIVTRDSL...IQSLAAQLE.LDGFEQA.PF..TERHIASFRRLVKDRQDRDTEAANRMMREFAQKETMKQKQIDEIRDKKTG 438
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus GRLQLEADRHQEHISMRDSL...IQSLAAQLE.LEGFEQT.PF..NEWHITSFHTLLKERQRRDTEAAQHLMREFTRKEAMKQKEIDEKRDQKTG 438
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis GRLQLQADRHQEHIRIRDSL...IQTLAAQLE.FDGFERA.PL..NERQISNFNKLVKERQEKEAETANQLMREFSAKEVVKQKQIDEIRDKKTG 438
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii GRLQLQADRHQQDIRTRDSL...IQTLAALLE.LDGFERT.PF..NERQINSFHKLVKERQEREAETASQIMREFAEKETMKQKQIDEIRDKKTG 438
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus GRLQLQADRYQQHIRTRDSL...IQSLAAQLE.LEGFERA.PL..NERQINSFQRLVKERQDKDMETANNLMREFGEKETMKQKQLDEIRDKKTG 438
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis GRLQLEADQHQQYIKTRDSL...IKSLAAQLE.LDGFERT.PF..NQRQTSNFQMLVKERQEKDEAHANQILREFSEREAMKQRQIDEIRDKKTG 438
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri GRLQMEADQHQQHIGTRDSL...MKTLAAQLE.LDGFERT.PF..NQRQVASFQKLVKERQEKDEVNANQIMKEYSDKEAAKQRQIDEIRDKKTG 438
XP 005167995.1 DNA repair protein RAD50 Danio rerio GRLQLEADRHTQNIKKRDTQ...VKTLASFLE.LEGYDRT.PL..SERQLQSFYRQIKERLDQDSEALNQTMHDMQQKETQKQHNIDDLRDKKTG 438
XP 030217475.1 DNA repair protein RAD50 Gadus morhua GRLDQEADRHSTNITNRDAQ...VRSLSSYLE.LDGFDRT.PF..IQSQLQSFHRHVTERLEQEKRAANQIMADLQEKEQQKQQAMDETRDRKTG 438
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii GRLQLLADRQQENVKRRDAL...VRTLAGQLD.LSGYERP.PF..SDRQYHGFRQQVEERLKIEQEAGNQLVNEFTEKDAAKQRQIDKVRDKKTG 438
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus GKLQQEAERHASIMKRRDEL...VQTLASELG.LDGYSSV.PL..SDRQVSSFTKLVRERMEQDNNNVKRLLHEFEEKENEKQRQMDDTRERKTA 438
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus GVLQQEAQQQQETIRRRDHR...MRGLATQLH.LLGYSETGEF..TSSRAGDFMEEVKEWTEAQRGEAERIKIQHEEKEKGVDKQSQDLRATYTG 440
NP 001246461.1 rad50, isoform E Drosophila melanogaster RKHCLAKQRHQSELACRAQLLKRVKEFCRELH.IPIDCDL..V.EQPEKMGEVLRDIEAMIITKHCEITEIVEQNEKADRSRQVKIDELRIELTK 445
XP 026298578.1 DNA repair protein RAD50 Apis mellifera GSLRQQIKDHEKKVILRNQI...LNESLSSWN.LNIVDSN..V..SELEVIAFTKRLQEKMRELEHKLEENKIKREEEEKELQKVVDALRDKYLK 438
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans SSLKAEVIHCQSLKYDLERL...ENQLRSELD.LEHDADI.DI........EIDNAITLKIRGMSDKARMIAKNCAE....LQSNLRTAQEAATK 439
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica GKLQQEAETNSEKIEERDAK...VREMAEEYN.FTGFEGAGEI..SDSKYGQFFKELKEKLQIMMDEARKKKEEYEEEEKKLQEKVDSLRESKAK 445
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C GELEAGKETYEKNRNHLSSL...KEAFQHKFQGLSNIENS.DMAQVNHEMSQFKAFISQDL...TDTIDQFAKDIQLKETNLSDLIKSITVDSQN 436
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe GKIQGEIESLEKLKVKKSTM...INEIVHRYN.INEINEE....GIMTEVSKYASLVNKNYEISSGKL.......KERQVAVRARIEGIKAHEMF 427
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HsRAD50 LGRIIELKSEILSKKQNELKNVKYELQQLEGSSDRILELDQELIKAERELSKA....EKNSNVETLKMEVISLQNEKADLDRTLRKLDQEMEQLN 529
NP 033038.2 DNA repair protein RAD50 Mus musculus LGRTIELKTEILTKKQSELRHVRSELQQLEGSSDRILELDQELTKAERELSKA....EKNSSIETLKAEVMSLQNEKADLDRSLRKLDQEMEQLN 529
XP 003354322.2 DNA repair protein RAD50 Sus scrofa LGRIIELKSEILSKKQNELRNVKYELQQLEGSSDRILELDRELTKAEHELSKA....EKNSNVETLKIEVISLQNEKADLDRTLRKLDQEMEQLN 529
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana LGRIIELKSEILSKKQSELKNVKYELQQLEGSSDRILELEQELTKAERELSKA....EKNSSVEALKTEVMSLQNEKADLDRTLRKLDQEMEQLN 529
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus LERVIELKAEIQSKKQTELKNVKYELQQLEGSSDRILELDRELGKAERELGKA....EKNSTVEALKVEVSDLQGERVDLDRVLRKLDQEMEQLN 529
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus LERSIDLKSDIQNKRLAELKNVKYELCQLEGSSDRIAELDREIVKMEHELEKA....ERNSNVETLEQEVQTLQNEKINLDKVLRRLDQEMEQLN 529
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos LERTIDLKSDIQNKKQAELKNVKCELQQLEGFSDRILELDQEIVKTEHELEKA....EKNSNVETLEVEVRTLQNEKINLDKALRKLDQEMEQLN 529
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata LERTIDLKSDIQNKKQAELKNVKCELQQLEGFSDRISELDEEIGKMEHELEKA....ERNSNVETLEQEVQTLQNEKINLDKALRRLDQEMEQLN 529
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus LEKTIDLKSGIKDKKQVELKNLIHELRQLEGFSDRILELEQEIAKTEKELEKT....ERSSNVEKLELEVRTLQNEKINLDKALRKLDQEMEQLN 529
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis LESTIVLKSDIQDKKKLELKNVKSELQQLEGSSNRLLELDQELAKAEHELDKA....EKNSNVEALEQEVQVLQIEKEDLDKVLRKLDQEMEQLN 529
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii LEKTIDLKSDIQNKKQIELKNVKYELNQLEESSDRILELDQELIKAERELDKA....EKNSNVEALELEVQKLQNEKANLDKVLQKLDQEMEQLN 529
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus LERTIALKSDIQNKKQLELKNLKQELRQLEGSSNRLLELDQELTKAKHELVEA....EKNCNVETLEMEIKKLQGEKANLDSTLRKLDKEMEQLN 529
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis LERTIELKSSTQSKKHTDLKNVKYELQQLEGSSDRLQELDEELQKTERELENV....EKSCNLEALRGEVAQLQSQKSDLDRNVRKLDQEMEQLN 529
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XP 030217475.1 DNA repair protein RAD50 Gadus morhua LESVVALKRDLQARKQQELRNLRADLERLDGSSGRLQELENELAKHERELQTA....VQSSSVEALRAEVVLLQGEREELDARRRRLDQEMDTLN 529
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii LERTIDLKLDIHRKKQLELNSVNVDLQQLEGSSDRLQELDQELKKAERELERA....EADSNVEGLRAEVTALQKEKGELDRSLRKLDQEMETLS 529
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XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus LETTIKMKMATINDNTSKLREIKGELSTMGESSQRLKELENEKKTAESELTQL....EGSLNVDDIKQEIDSLQREAKQYDKRMSQLTNELTTIS 531
NP 001246461.1 rad50, isoform E Drosophila melanogaster SEQSVTAQEKQRESSKRESETLGVEIKKIETSMQDLKKLEKEINEVNELYESA....TKNIDQQAIKDAIARKKASIAENQIQFKKLDEQLTFLG 536
XP 026298578.1 DNA repair protein RAD50 Apis mellifera LDTEKNLKENEIIETRKEIDKMKLDIMQLSAESNKLNFIESKLQKVQIRIQQL....NDSINVDTMKKEIDDKIKIRNEMDILLNTIDEEITLLL 529
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans IEVEMKTLQNEKVKLEKEVEQLKFKIKQGQNATAGMKDLLKKEEALRKSLADLPLLDENALTECKLKRE.........KYLKQLDILKKKCAEAE 525
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica LENSEKMKRDNMDKNKVEIREIKQKLANMMSSEGRLTNLKTDLKRAENDLQST....EAAVNVEELRGEIASLDKKKKALDGEIGELNTEMNQLH 536
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C LEYNKKDRSKLIHDSEELAEKLKS..FKSLSTQDSLNHELENLKTYKEKLQSW....ESENIIPKLNQKIEEKNNEMIILENQIEKFQDRIMKTN 525
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe LNNRVSEINSSLEKQLTTQKELRSRFEILFPVKLQREDFTKDVEKSDLWIKSL....RQEYESKNLLELLDKHQTALSSVENRLDEISEIVDSYH 518
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HsRAD50 HHTTTRTQMEMLTKDKADKD....EQIRKIKSRHS.....DELTSLLGYFPN.....KKQLEDWLHSKSKEINQTRDR.......LAKLNKELAS 603
NP 033038.2 DNA repair protein RAD50 Mus musculus HHTTTRTQMEMLTKDKTDKD....EQIRKIKSRHS.....DELTSLLGYFPN.....KKQLEDWLHSKSKEINQTRDR.......LAKLNKELAS 603
XP 003354322.2 DNA repair protein RAD50 Sus scrofa HHTATRTQMEMLTKDKADKD....EHIRKIKSRHS.....DVLSSLLGYFPN.....KKQLEDWLHSKSKEINQTRDK.......IAKLNKELAS 603
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana HHTTTRTQMEMLSKDKADKD....EQIRKIKSRHG.....DELTSLLGYFPN.....KKQLEDWLHSKSKEINQTRDR.......LAKLNKELAS 603
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus MHTTTRTQMEMLTKDKADKD....EQIRKIKSRHS.....DELTTLMGYFPN.....KKQLEDWLHCKTKEINQTRDK.......LAQFNKELVS 603
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus LHTTTITQMEMLKKDKADKE....EQIRKVKLRHS.....EELTLLLGYFPN.....KKQLEDWLHGKSTEINETRSR.......HALLNKQLAS 603
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos LHTMTITQMEMLKKDKADKE....EQIRKVKSRHS.....DELTSLLGYFPN.....KNQLEDWLHGKNRKINQTRDN.......LADLNKRLAS 603
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata LHTTTITQMEMLKKDKAEKE....DQIRKVKSRHS.....EELTSLLGYFPN.....KKQLEDWLHGKNKKINQTRDT.......LANLNKRLAS 603
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus LHTTTITQMEMLKKDKADKE....EQIRKVKARHS.....DELTSLLGYFPN.....KNQLEDWLHSKNRKINQTRDN.......LASLNKRLAS 603
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis LHTMTITQMDMLNKDKADKE....EQIRKIKSRHS.....DELTSLLGYFPN.....KKQLEDWLHAKTREINQTRDK.......LAKFNKELAS 603
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii LHTKTITQMDMLRKDKVDKE....EQIRKIKSRHT.....DELTLLLGYFPN.....KKQLEDWLHAKTREINQTRDK.......LAQLNKELAS 603
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus LNTTVITQMDMLKKDKADKE....DQIRKIKFRHN.....EELISLLGFFPT.....KNQLEDWIHSRVQIINQTRDK.......LAKLNKELVS 603
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis THTMTRTQMDMLKKDKADKD....EQIRKIKSRHN.....DELSSLIGYFPN.....KKQLEDWLYSKRKDVNQTREK.......LARFTKELVA 603
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri AHTTTRTQMDMLKKDKAEKD....DHIRKIKSRHN.....DELTSLLGYFPT.....KKQLEDWLYTKQKDINQTRDK.......LAKLNKELVS 603
XP 005167995.1 DNA repair protein RAD50 Danio rerio THTTARAQMDMMKKTKMDKE....EQVRKIKSRHN.....EELVSLLGHFPN.....KKELEDWIYSKSREIKSTREQ.......ITKMNKELAS 603
XP 030217475.1 DNA repair protein RAD50 Gadus morhua THTTTRTQMDMLQKDKTEKE....EQVRRIKSRHT.....EDLVSLLGHFPT.....KLKLEDWIHTKSKEINATREK.......LARLNKELAS 603
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii FHTVTRTEMEVSKKDKANKE....EQIRKIKSRHN.....DELVALLGHFPN.....KKQLEDWIHTKANEINSSREK.......LTKMTKDLAS 603
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus LHTQARTQLDMHNKEKVEKE....EQIRRIRLRHD.....KTLVTFVGHFPS.....KGELEMWLDRRSQERRQLHAK.......IQGLNKQLAS 603
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus SQSQARAKLEMMQKEKTIKE....NQIRSLRGKRD.....EEMLHLLGHFPS..ENIRTKLSNYLVEKTEEVKRCNNK.......LQHARMDLSA 608
NP 001246461.1 rad50, isoform E Drosophila melanogaster SMAKLVAECSLKQKELDKKN....QEVHRVRSRHS.....DHFGKLFKEPIT..CNYRRSMQVVYEKLRREIQELNEK.......ANTQKLKEQS 613
XP 026298578.1 DNA repair protein RAD50 Apis mellifera KQSSLQTELELNKSTLVIKE....KEIEKLKNKHE.....EKIISLLDIKDLSQIKLKNNFDIVQKELINEIESINQK.......IRTEEHQIAT 608
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans KNAEKDREKESLKQTLSIAR....KKMTAYQRIYD.....NNWQGLIGQAPD..FPWTPILSKTFHKLRNDKKIMEED.......LRDVQLNV.. 600
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica KQSGAQAQLEMFGADLQEKE....ATIGRLRATHE.....ESITSLLGDMPGD.EFLRESVDAYISSQNDTVQRCEAT.......LRDVRTSLST 614
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C QQADLYAKLGLIKKSINTKL....DELQKITEKLQNDSRIRQVFPLTQEFQR..ADLEMDFQKLFINMQKNIAINNKK.......MHELDRRYTN 607
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe KYSGVRTKLQVFEENKTNKSAILANQLMTLKSSFS.....EVMSYELKDDDN....YNEELDKLVEDVRKKLQEKEEAESSLRSVRERLEIRISL 604
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XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata VEYDKTYASNEL....KXKEAQLSSHEAKLFD......VCGSQDFDSDLNKLQDEIEKSSKQRAVLAGATAVYSQFITQLTEEN........... 677
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XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus AEQNKSHLTTEL....RRKEERLKENEEQLFE......LCGGRDLESDLLALQDQIERTNKQRAMLAGASAVYTQFISQLTEESGPDDVEGMGAA 688
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus KQANKKTIMDQL....KKKEDELRSNTDQLMS......ACGSEDIDESIQQITQSINSLQNERGALTGSKHLFDRYIQSLQRT............ 681
NP 001246461.1 rad50, isoform E Drosophila melanogaster YEIKRKNLISDI....SRMEKELKDSEELIYQ......KCRSTPYDDLLERSKTTISKLQFDHGALKSSEALYKKYIQKMDE............. 685
XP 026298578.1 DNA repair protein RAD50 Apis mellifera LETTISHIEHEL....QNKKKEINLNKEKISL......ICSYKNFDEVLLLQSKKVKDLQDKRGMFAHQSAAYKEYMKQLRNT............ 681
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans ..QKLETMQHQY....RKQEESLTAQELKLSENIFEACSCEAEEVSEKLENLRKRLKKARKDLAPLSAKSNLYDSYIEESKS............. 676
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica KEAERKNTKAQL....DEKEEELRGQEAKIDR......VCEGQDLDEALKEVQEKLNQEQEDKGSMLGVEHMYKKYIRALEKT............ 687
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C ALYNLNTIEKDLQDNQKSKEKVIQLLSENLPE......DCTIDEYNDVLEETELSYKTALENL.KMHQTTLEFNRKALEIAER............ 683
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe SVQSINDLTENK....KIKTKTLKSYSGTFASMI............SEIKALESEIEENRKTLHSLQFGSTFYEKAIEICVD............. 670
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HsRAD50 ...............QSCCPVCQRVFQTEAELQEVISDLQSKLRLAPDKLKSTESELKKKEKRRDEMLGLVPMRQSIIDLKE..KEIPELRNKLQ 755
NP 033038.2 DNA repair protein RAD50 Mus musculus ...............QSCCPVCQRVFQTEAELQEVISDLQSKLRLAPDKLKSTESELKKKERRRDEMLGLVPVRQSIIDLKE..KEIPELRNRLQ 755
XP 003354322.2 DNA repair protein RAD50 Sus scrofa ...............QSCCPVCQRVFQTEAELQEVISDLQSKLRLAPDKLKSTESELKKKEKRRDEMLGLVPMRQSIIDLKE..KEIPALRNKLQ 755
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana ...............QSCCPVCQRVFQTETELQEVISDLQSKLRLAPDKLKSTESELKKKEKRRDDMLGLVPMRQSIVDLRE..KEIPELRNKLQ 755
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus ...............QSCCPVCQRVFQTEAELRDVISDLESKLRLAPDKLKSTESDLKRKEKRRDDMVGLKPIRQHIVELKE..KEIPELRNKLQ 755
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus ...............QSCCPVCQRVFQTEAELQDVISDLQSKLRLAPDKLKSTESELKKREKKRDEMIGLKPIRQTVVELQE..RDIPDLRNRLQ 755
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos ...............QSCCPVCQRVFQTEAELQDVISDLQSKLRLAPDKLKSTESELKRKEKKRDEMMSLKPLRRTVVELQD..RDIPDLRSKIQ 755
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata ...............QSCCPVCQRVFQTEAELQDVISDLQSKLRLAPDKLKSTESELKRKEKKRDEMMSLKPLRRTVAELQD..KEIPDLRSKIQ 755
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus ...............QLCCPVCQRGFETEAELQDVISDLQSKLRLAPDKLKSTESELKRKEKKRDEMMSLKPLRQTVVELQA..RDIPDLRNKIQ 755
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis ...............QACCPVCQRVFQTETELQDVISDLQSKLRLAPDKLKTTESELKRREKRRDEMMGLKPIRQTIVELKE..KDIPDLRNKLQ 755
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii ...............QSCCPVCQRVFQTESELEDVISDLQSKLRLAPDKLKSTESELKRREKKRDEMMGLKPIRQTIAELKE..KDIPDLRNKLQ 755
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus ...............QSCCPVCQRIFQTEAELQDVINDLQAKLRLAPDKLKATESELKKREKKRDDMISLKPFRQTVSELQE..KDIPELRNKLQ 754
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis ...............QPCCPVCQRIFPSEAELQDVINDMQSKLRLVPDKLKAAEGELKRKEKRKDEMMELKPMRQMLADLKE..KEVPEIRNKLV 755
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri ...............QPCCPVCQRIFPSEAELQDVINDMQSKLRLVPDKLKSTEGDLKKREKRRDDMMELKPMRQMLIDHKE..KEIPELRNKLV 755
XP 005167995.1 DNA repair protein RAD50 Danio rerio ...............DPCCPVCQRVFPSEAELQDVINDMQSKLRLVPDKLKNTEHDLKRKERRRDEMMTLKPIRQSLVELQE..KELPELRNQLQ 755
XP 030217475.1 DNA repair protein RAD50 Gadus morhua ...............GPCCPVCQRTFPSEVELDEVVSDMQSKLRLVPDKLKNTEQELRRKEGRRDQMMALRPVRVSMEKLQK..EELPELRNRLQ 755
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii ...............EPCCPVCQRIFPSEAELQDIVNDLQSKLRLVPDKLKATESELKRREKRRDEMMGLKPVRETVTELNE..RDLPELRNKLQ 755
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus AGCGGGGGGGGAGQGSPCCPVCQRAFQSESDLAEVVNDLQAKLRLVPDKLRATETELTRKQKRRDNMIQLKPVQQRVVETSE..KELPELRNRLS 781
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus ...............DALCPLCHRGFDSGVEVQELVQELQDKLRLAPSKLAEKERTITKQREKSDRLLVLRPIKDAAKKLSE..REIPDLKLKLS 759
NP 001246461.1 rad50, isoform E Drosophila melanogaster ...............EPSCPLCHHNMTSD.EACDLTSELTDEIQKLPDNITRAEKALKAEQIKYENLLQLKPTILKVKELKD...SLPQKKEELK 761
XP 026298578.1 DNA repair protein RAD50 Apis mellifera ...............NPCCPLCHRGFDKIETITTLLKEMETEIENHPNRLKECEKELIIQQEKYDKMLQLKPVVERIIQLEE..IELEKLMSNLE 759
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans ...............SGCCPLCDRDFKTKKEINEFSKKLENMTLSFPTEQEELEKLVSKLEK..EEIIIVKA.EGQANELQRIVKELKEVREKNR 753
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica ...............KPDCPLCRRGFQREQEARELILKLQNDMRRVPANMRRVEESLGRLQQRYDQLTQLKAVRETATALKD..RDIPGLKVTLK 765
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C ...............DSCCYLCSRKFENESFKSKLLQELKTKTD...ANFEKTLKDTVQNEKEY..LHSLRLLEKHIITLNSINEKIDNSQKCLE 758
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe ...............QHACQLCQRSLDKEEE.KLFVEHCHSMIDVIPSKSAEVYSHLETLTKTFKNLSEAKPIFDEIELLD...KRLSETKTELS 746
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HsRAD50 NVNRDIQRLKNDIEEQETLLGTI...MPEEESAKV....CLTDVTIMERFQMELKDVERKIAQQAAKLQ..GIDLDRTVQQVNQEKQEKQHKLDT 841
NP 033038.2 DNA repair protein RAD50 Mus musculus SVNRDIQRLKNDIEEQETLLGTI...MPEEESAKV....CLTDVTIMERFQMELKDVERKIAQQAAKLQ..GVDLDRTVQQVNQEKQEKQHRLDT 841
XP 003354322.2 DNA repair protein RAD50 Sus scrofa NVNRDIQSLKIDIEEQDTLLGAI...IPEEESAKV....CLTDVTIMERFQLELKDVERKIAQQAAKLQ..GVDLHRTIQQVNQEKQEKQHKLDT 841
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana NVNRDIQRLKNDIEEQETLLGTI...MPEEESAKV....CLTDVTIMERLQMELKDVERKIAQQAAKLQ..GIDLDRTVQQVNQDKQEKQHKLDT 841
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus TLNRDIQRLKCDVEEQETVLCTV...MPEEESAKA....CLTDITIMERVQMELRDVERKIAQQAAKLQ..GVDLDRTVQQVNQEKQEKQHKLDT 841
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus TVNRDFARLKGEIEEQETLLQTV...LSEKEGANA....CLQDITLMERYQTDIRDVERKIAQQEAKLL..GVDLNRTVLQVSQEKQAKKHLWDT 841
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos NANRDLTGLKGEIEEQESLLRTA...LSEEDGAKA....RLQDITLMERYQTDIRDVERKIAQQEAKLL..GVDLSRTVLQVSHEKQEKKHLWDT 841
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata NANRDLTGLKGEIEEQESLLQTA...LSEEEGAKA....RLQDITLMERYQTDIRDVERKIAQQEAKLL..GVNLSRTVHQVSKEKQDKKHLWDT 841
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus NANRDLTGLKGEIEEQESLLQTA...LSEEEGAKA....RLQDITLMERYQTDIRDVDRKIAQQEAKLL..GVDLSRTVLQVSQEKQEKKHLWDT 841
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis NVNRDIQRLKTDIEEVETLLHTV...IPEEESAKA....CLQDITLMERYQIDLRDVERKIAQHAAKLL..GVDLTRTVQQVSQEKQGKKHLWDT 841
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii NVNRDIQRLKSDVEEQETLLGTV...MPEEESAKA....CLQDITLMERYQTDLRDVERKIAQQANKLQ..GVDLDRTLIQVSQEKQEKKHLWDT 841
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus TLNREIQSLKSDIEEQEIFLGVN...ITEEESAKA....CLQDIIIMERDQTDLKDVERKIAQQATKLQ..GVDLVRTLLQVSQEKQEKKHQWDT 840
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis AINREIQRLKNDVEEQETLIATF...VSEEESAKA....CLQDISLMERYQMELRDVERKIAQYATKLQ..GVDLNRTVQQVNQEKQEKQHSLDN 841
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri TINREIQRLKNDVEEQETLIATF...MSEEDSAKA....CLQDVSLMERYQMELRDVERKIAQHATKLQ..GVDLNRSVQQVNQEKQEKQLTLDN 841
XP 005167995.1 DNA repair protein RAD50 Danio rerio RVNRDIEKLKGDIEEQETLLCTL...VSEEETAKA....CLQDISLMDRFQLDLKDVERKIAQHAAKLQ..GVDLSRTMQQVSQEKQETQHRLDT 841
XP 030217475.1 DNA repair protein RAD50 Gadus morhua AVNRNIERLKGDVEEQETGLSVM...ISEEETAKA....CLQDIALMDRFLLDLKEVDRKIAQQEARLQ..GVDLSRTVQQVSQEKQETQHRLDT 841
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii NIIRDIQRLKCDVEEQETLQAAF...ISEEGSAKQ....CLQDISLMDRYQMELRDVERKIAQQAAKLQ..GVDVSRTMQQVNQEKQEMQHKLET 841
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus SLNQEIQRLKNSLDEEETLQATL...ESEEDAVKS....CQQDVALMDRFQSDLRELERKVAQQMARLA..GVDVERTLQVVGDEKQDVQRKLDN 867
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus AVNADIEKLNATVMEAEDNVSML...QVDEAMARD....MKPDIQILEKTLTELRDLERKIGEQSKYFS..GSDISRTLQQVNTETAEVKIKLNT 845
NP 001246461.1 rad50, isoform E Drosophila melanogaster KVEELLGD...SVSEYETLIALIGEPTHNMELANS....MMGDMSLLDEALKDSARLTKDLDLQKGQLP.ASYDSSVSMDDLQAEKSKVSKELET 848
XP 026298578.1 DNA repair protein RAD50 Apis mellifera KFKNKLNESRTIAIELKTKKSNP...EKKLVMCKD....IISDVMLWDTYIDDIFKLKQIIDNFHIRMTAAGIKTKRSLQEAQTEREELKISLKK 847
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans KLSTEMAEEKSNLSKNEKQLETV...NAKLKLAED....LQTDVGVIQQLYEQTEENEKRYEQLVSESD..SSDGLS.....YTELRKKVEDKDE 834
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica KVEGEVRGLKEEKQAKEDALMSL...QVDLDIAKG....LHSDVVSMDRYRGEVRELQRKVETQRALLP..AGGATRSVHDVIALQEEKQLELDG 851
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C KAKEETKTSKSKLDELEVDSTKL...KDEKELAESEIRPLIEKFTYLEKELKDLENSSKTISEELSIYN.TSEDGIQTVDELRDQQRKMNDSLRE 849
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe DLQGDLQGLDIRKDEIQSELDTLYLRRANLEKLQL....LVKDISNLEE...EIRTIDRETEVLRIELP..SSIAHHNLDEIYAEREKLLEKRGY 832
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HsRAD50 VSSKIELNRKLIQDQQEQIQHLKSTTNELKSEKL...QISTNLQRR....QQLEEQTVELSTEVQSLYREIKDAKEQV....SPLETTLEKFQQE 925
NP 033038.2 DNA repair protein RAD50 Mus musculus VTSKIELNRKLIQDQQEQIQHLKSKTNELKSEKL...QIATNLQRR....QQMEEQSVELSTEVQSLNREIKDAKEQI....SPLETALEKLQQE 925
XP 003354322.2 DNA repair protein RAD50 Sus scrofa VASKIELNRKLIQDQQEQIQHLKSTTNELKSEKL...QISTNLQRR....QQLEEQTVELSTEVQSLQREIKDAKEQV....NPLETTLEKFQQE 925
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana VSSKIELNRKLIQDQQEQVQQLKSTTNELKSEKL...QISTNLQRR....QQLEEQTVELSTEVQSLYREIKDAKEQV....SPLETTLEKFQQE 925
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus VSSKMELNRKLIQDQQEQIQGLKSTVNDLKSEKL...QISSNLQRR....QQLEEQTVELSTEVQSLHREIKDAKEQL....FPLEATLDKLRQE 925
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus VTSKIELNQKMKQDQQNQIQELKSTVNELRAEKL...QISSSVQRR....QQLEEQTVELTTEVQSLSREIKEEKEQV....FPLDATLEKLQQD 925
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos VTGKIELNQKLKQDQQNQIQQLKSAVNELKAEKL...QISSSMQHR....RQLEEQTVELTTEVQSLCREIKEAKEQV....FPLNATLEKLQQE 925
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata VTSKIELNQKLKQDQQSQIQQLRSAVNDLKAEKL...QIVSSMQRR....RQLEEQTVELTTEVQALCREIKEAEEQV....LPLDAKLDKLQQE 925
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus VTGKIELNQKLKQDQQNQIQQLKSTINELKAEKL...QISSSMQRR....HQLEEQTVELSTEVQALSREIKEAKEQV....LPLDTTLEKLQQE 925
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis VTSKIELNQKLKQAQQNEIQQLKSTLNELKAEKL...HISGRMQRR....QQLEEQTVELSTEVQSLSREIKEAKEQI....FPLDATLEKLQQE 925
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii VTGKIELNQKLKQDQQTQIQQLKSTVNELKAEKL...QISSNMQRR....QQLEDQTVELSTGVQSLYREIKEAKDQL....FPLEATLEKLQRE 925
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus VTSKIELKQTLKQDQQNQVQYLRCTVNELKAEKL...QVSSCMQRQ....QQLEEQTVELTTEVQSLNREIKEAKEQL....SPLEATLGKLQQE 924
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis VSGKIELLRKRIQDQQEQVQQLKSTVNELTAEKL...HISSNLQRR....QQLEEQNVELTTELQCLSREIKEAKEQV....FPLESTLQKFQQE 925
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri VSGKIELLRKRIQDQQEQIQQLKSSANELRAEKL...QISSNLQRR....QQLEEQSVEMTTELQCLSREIREAREQV....FPLDNTMEKLQQE 925
XP 005167995.1 DNA repair protein RAD50 Danio rerio TSSKIELKRKLIQDQQEQIQALRSSVNEIRGEKL...QISSNMQKR....QQLEEQCVEFSTEIQTLHRDIRDAKEQA....SPLAATLEKLQQE 925
XP 030217475.1 DNA repair protein RAD50 Gadus morhua TSSKVELKRKLIQDQQERVQSLRSAVNETRGQKL...QLSSDMQQQ....QALTAQSVETTTEVQSLTREIRDAKEQL....TPISAMLEKLQQE 925
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii VSSRVELKRKLIQDQQELIQSLKSSLNEVRAEKL...QIASNMQRR....QQLEEQSVELATEIESLHRDIREAKEQL....SPLAAALEKLLKE 925
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus VNNALELKRLALETDVERINELRSRVNSVREERL...RLAAGMQRI....QALRSVTAELEAETSDLKRQIQEAQEQV....LPLEGTLRKLQQE 951
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus VRSTLELKQRQRQEHVDNVNMMRISINSITSETL...RLSAKLQKR....EKLESEQAELSTNTRTFQREIEDSRQEQ....RPIKDKLQKLAQD 929
NP 001246461.1 rad50, isoform E Drosophila melanogaster ERKELESAQNAVQQQMDALNRLREKKNSLKDRQI...HLREGLQSL....PQLKERLEKLNSFLTTVASEISELKAKI....QPLKLNLRAAIEE 932
XP 026298578.1 DNA repair protein RAD50 Apis mellifera IRENIERLQFEINMYNEKLHNNQQEQNTLHKEQL...KIQSDMQKL....KELKDNQEILYLKEISLGKSIDTLREKI....TLSETELNSGFDK 931
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans EYRKIVQEGEELQKCSEERNKLQSKLNELGTHRV...SLGEAAAQAGAFAEQLETKIKEIQECITAISQKRNEDLPDAQFKKDDLTRNVSSKEEE 926
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica VNRGLDHKRDKLSGHQDRLLRLRTRVHDLTGEKL...TIEGELQQK....TKLEERKVTLTSDNATYLRDIEEAKAQL....KPIETQIGKIAAE 935
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C LRKTISDLQMEKD...EKVRENSRMINLIKEKELTVSEIESSLTQK....QNIDDSIRSKRENINDIDSRVKELEARI....ISLKNKKDEAQSV 933
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe LRKQIERTKLEETSFKKKIDDAVLANNE...QKLKLTKLNFQVNEL....EQLEKDINKSSEDCDLQKKKLLEVSSKQ....GSQAPFLNELESE 916
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HsRAD50 KEELINKKNTSNKIAQDKLNDIKEKVKNIHGYMKDIENYIQDGKDDYKKQKETELNKVIAQLSECEKHKEKINEDMRLMRQDIDTQKIQERWLQD 1020
NP 033038.2 DNA repair protein RAD50 Mus musculus KEELIHRKHTSNKMAQDKINDIKEKVKNIHGYMKDIENYIQDGKDDYKKQKETELNGVAVQLNECEKHREKINKDMGTMRQDIDTQKIQERWLQD 1020
XP 003354322.2 DNA repair protein RAD50 Sus scrofa KEELINKKNTSSKIAQDKINDIKEKVKNIHGYVKDIENYIQDGKDEYKKQKETELNKVIVQLSECETHKEKVNKEMGIMRQDIDTQKIQERWLQD 1020
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana KEELINKKNKSNKIIQDKLNDIKEKVKNIQSYVKDIENYIQDGKDDYKKQKETELNKVITQLSECEKQKEKINKEMGIMRQDIDTQKIQERWLQD 1020
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus KEELIDKKNTNSKIAQDKLNDIQEKIKNIHSHVKNIEDYIQDGKENYKQQKESELNKVATQINECEKQKEKINNEMGTMRQDIDTQKIQERWLQD 1020
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus KEDLINKRTASNKEIQEKMNAIKEKVKDINKYTKEIENYIQQGKEEYKKQKECELDEVNSQLVACEKQKEKISKEMEIIRQDIDTQKIQERWLED 1020
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos KEDLMNKRTASNKETQEKINGIKEKVKDINKYVKEIENYIQQGKEDYKKQKESELDEVNSQLAACEKQKEKISKEMETIRQDIDTQKIQERWLED 1020
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata KEELVNKRTASNKETQDKMNSINEKVKDIYKYVKEIENYIQQGKEDYKKQKESELDEVNSRLAACEKQKEKINKEMEMTRQDIDTQKIRERWLED 1020
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus KEDLVNKRTTSNKETQDKMNGINEKVKDINKYVKEIENYIQKGRYDYKKQKESELNEVNSQLADWEKQKEKISKEMETIRQDIDTQKIQERWLQD 1020
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis REDLINKKNTSNKTMQDKINDTKEKVKTIHNYMKEIENYIQDGKEDYKKQKESELDEVKTQLADCENRKERINKEMGTIRQDIDTQKIQERWLED 1020
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii RVDLINKKNTSNKVTQEKINEIKEKVKNIHDYVKEIEKYIQGGKEDYKKQKESELDEVKTQLADCEKQKEKISKEMGTIRQDIDTQKIQERWLED 1020
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus KEELLNKKNTSYKITQDKINDIKEKVKNIRNYMKEIENYIQEGKEEYKQQKESELEKVTIQLADCEEKKEKINKEMGTIRQDIDTQKVQERWLED 1019
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis KQELLQRKELSYREAQEKVNDIKEKVKKINLFSKDIEKYIQDGKEDFKEQKECELQELIARLNECEKQKEKINREMVNIRQDIDTQKIQERCLQD 1020
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri KKEILQSKDSSYRAVQERLNDMKEKVKKISLYVRDIEKYISDGREEFKEQKETELQDLKTRLNDCEKHKEVINKDMMTIRQDIDTQKIQERCLQD 1020
XP 005167995.1 DNA repair protein RAD50 Danio rerio KQDLVERRRKKQEEGQEKINAIKEKMKNITLFEKEITKYIEEGKDSYKEQKETELQEMDKQLHEAEKQREKTNKDMGNIRQDIDTQKVQERWLQD 1020
XP 030217475.1 DNA repair protein RAD50 Gadus morhua REELVVRRRQKQDEGQEKMNTIKDKVKNISTLERDISRYTEEGKQEHKEQKESELHDTNGQLHEAEKHKEKITKEMGAVRQDIDTQKVQERWLQD 1020
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii KLDLMEKKTASCKEIQEKINDVKEKVKNIDWFAKEIQRYIQEKKDEFKEQKESELQETVTQLNEVEKQREKIQRDIEAFRKDIDTQKLEERWLQD 1020
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus KAEITARKTREHNQEARRITDLQDKNKNIITYMKEVDTYINSGRDQLNKKKELEMQEVARELSGEEENQVQIGRDISGIRQEIDTQKVRERCLQD 1046
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus KVAITQKKESEIKEIREKIDEVQQQLRDIRAGTSNIAKYVTDGKESKLDDVEVKIMDLNEKLTKLGEDLSLMTATIEQLKDDISNQKVKEMELGN 1024
NP 001246461.1 rad50, isoform E Drosophila melanogaster KERLKKSESEKLAQLNSKYNSYKSTDHDIQRLNKEAEDYAKLDLRNEIKKLDEIIMASKDKLRKLATEISLKTDELETIKTECSNQQTVERDLKD 1027
XP 026298578.1 DNA repair protein RAD50 Apis mellifera LEKKKKDNWEKQETDRKLITEGSRRLSDLQKMQDDVDSFIYRKIPESLECSESKIKSYEKLLNELFCKKNDIETTINKLKEEMTRQEVRKRELSD 1026
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans KKKAEMEVQMMKKELDQKIFHRKSLFKKVQE..GGLCERQLMDKENNIATLNASLEENQQRQKRFEEDL...........RSFDSSHQRESILKD 1008
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica KDKLTQQKEKMMEEARADVDVVKNKGLAIRELNGQVKTYQQSNKAQHLTECKEKQNKLRSSQERKEEERKDLEARVNQLREEVTRQDIKKRSLED 1030
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C LDKVKNERDIQVRNKQKTVADINRLIDRFQTIYNEVVDFEAKGFDELQTTIKE.LELNKAQMLELKEQLDLKSNEVNEEKRKLADSNNEEKNLKQ 1027
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe YEKLEADIQEMAQKSRTEILEANEYLHQLNEWNSEL....RIDVSTKFKCIKEKKSNIGEEVRIIASKIESTDDNLRKLQERLADLRTRERNASD 1007
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HsRAD50 NLTLRKRNEELKEVEEERKQHLKEMGQMQVLQMKSEHQKLEENIDNIKRNHNLALGRQKGYEEEIIHFKKELREPQFRDAEEKYREMMIVMRTTE 1115
NP 033038.2 DNA repair protein RAD50 Mus musculus NLTLRKRRDELKEVEEERKQHLKEMGQMQVLQMKNEHQKLEENIDTIKRNHSLALGRQKGYEDEILHFKKELREPQFRDAEEKYREMMIVMRTTE 1115
XP 003354322.2 DNA repair protein RAD50 Sus scrofa NLTLRKRNEELKEVEEERKQHLKEMGQMQVLQMKNEHQNLEEKIENIKRNHSLAIGRQKGYEEEIIHFKKELREPQFRDADEKYREMLIVMRTTE 1115
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana NLTLRKRNEELKEVEEERKQHLKEMGQMQVLQMKNEHQKLEEKIETIKRNHSLALGRQKGYEEEIIHFKKELREPQFRDAEEKYREMMIVMRTTE 1115
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus NLTLRKRNEELKEVEEERKQLSKEMGQMQVLQLKTEHQKLEEKIETLKRNLSVALGRQKGYEEEIIHFKKELRDPQFRDAEEKHREMMIVMRTTE 1115
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus NLTLRERNKELKGVEDNIKELVKKMGEMKVPQLKNEQKHLEEKIEALKRNHHVALGRQRGFEEEIVRFKKELRESQFKDAEEKHREMMIVMRTTE 1115
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos NLTLRKRNEELKEVEDNIKQLVKEMGEMKVPQMKNDQKHLEEKIESLKRNHHVALGRQRGFEEEIVRFKKELRESQFKDAEEKYREMMIVMRTTE 1115
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata NLTLRKRNEELKEVEDNIKQLMKEMGEMKVPQMKNEQKHLEEKIESLKRNHHVALGRQRGFEEEIVRFRKELREPQFKDAEEKYRDMMIVMRTTE 1115
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus NLTLRKRNEELKDVEDNIKQLVREMGEMKVPEMKNEQKQLEEKIESLKRNHHVALGRQRGFEEEIVRFKKELREPQFKDAEEKYGDMMIVMRTTE 1115
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis NLTLRKRNEELKGVEEEIKQHLKELGEMKAQQMKTEQHHLEEKIEELKRNHSLALGRQRGFEEEIIRFKKELRESQFKDAEEKYRDMMIVMRTTE 1115
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii NLTLRKRNDDLKEVEEERKQHLKEMGEMKVPQLKNERQCLVEKLEDFKRNHSLALGRQHGFEEEIIRFKKELRESQFKDAEEKYREMMIVMRTTE 1115
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus NLTLRKRHEDLKEVEDNIKQHLKEMEEMQVPQLKRDQKHLEEKIEDLKRNHSLALGRQHGFEEEILRCKRELKEQQFKDAEEKYREMMIVMRTTE 1114
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis NLTLRKRIEELKRVEEERQQLLKEMGQMKVMQMKNEHQELENKSETLKTNHSLALGRQKGFEDEILRFKKELREPQYKDAEEKYRDKMIVMRTTE 1115
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri NLTLRKRMEELKKVQQEREHLLKEMGQIKAVQMRNEHQELENKIESLKTNHSLALGRQKGFEDEIMRFKKELREPQYKDAEEKHREMMIVMRTTE 1115
XP 005167995.1 DNA repair protein RAD50 Danio rerio NLTLRKRVEELKEVSRKREALIKEMGNMQVLQLRNERREVERKLEDLKKNRSVALGRQKGYEDEILRFRKELNEDQYCRAEDLYRDKMIVMRTTE 1115
XP 030217475.1 DNA repair protein RAD50 Gadus morhua NLTLRRRGEELKEVLSRREALLKDMGNMQVMQLRQERREVERKVEELKKTRSIAQGRQNGFEEEILHCRKELREDQYNKADERFRDKMIVMRTTE 1115
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii NLTLRKRVEELRGVEAKRQDLLQQIGEMQVMQLKNERRQLDEKLEQLKDNRSLAHGRQKGFEEEILRFRKELKEQQYKDAEEKFREMMITIRTTE 1115
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus NLTLRRRQQELANVANNINRLLEKMGSMNVMQLKSEQERLIGHLEELKSKRSRALGRQQGLQDAKYKFEVQLKEKQFRDAAKEYMDNIIVMKTSE 1141
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus NMRLKKYQQEVEKKSGEIEKLQEKLGGYNLITIEREKTEMEKKKASLNREKNQLDGRSTELRKEVTRQERELESDSYKNAEKNYNDMMIKCRTTE 1119
NP 001246461.1 rad50, isoform E Drosophila melanogaster NRELKQLEDKEAKLRESCQVLDKQLGNLDFHSVSKEKVNLTKQRDKATVRKGELLGQLGEIHSQVNKLQREIDEPRFKESLKNFRKANYEIEVTR 1122
XP 026298578.1 DNA repair protein RAD50 Apis mellifera NVKLREIQEIINNLQEQYSNIKEKLNTINYSEIFDEWQNLQSREQTILRQKNIIKGNQEELERTVQQYVQELKKDIYKQAHKNYKSKCIELTVVE 1121
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans QLTRMIIENKIKELKRTLATFDGQINEDRITEQKQAYNKLQNELRLIGNEEVKIYTQMQEYEKQKKIAEAKLSTKECQNAESNYRDAIIELAITK 1103
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica TMTLHKKQEDLRGVEEKMGEVRQKLGDLDIKNLQRERTNLMDEEDKMREDLHRATGRQQGFKDQIKATKKELNSDICKDADKKYRDMVIQNRTLE 1125
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C NLELIELKSQLQHIESEISRLDVQNAEAERDKYQEESLRLRTRFEKLSSENAGKLGEMKQLQNQIDSLTHQLRTD.YKDIEKNYHKEWVELQTRS 1121
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe NLRLRALMRQLEEAVTQKNYLLSQQSHDDRESFRERMQILKSKYGALNAERAGLLGECKQLENSITKDKEELNME.FKDADERFRRQLIKTKTTG 1101
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HsRAD50 LVNKDLDIYYKTLDQAIMKFHSMKMEEINKIIRDLWRSTYRGQDIEYIEIRSDADENVSASD....KRRNYNYRVVML.KGDTALDMRGRCSAGQ 1205
NP 033038.2 DNA repair protein RAD50 Mus musculus LVNKDLDIYYKTLDQAIMKFHSMKMEEINKIIRDLWRSTYRGQDIEYIEIRSDADENVSASD....KRRNYNYRVVML.KGDTALDMRGRCSAGQ 1205
XP 003354322.2 DNA repair protein RAD50 Sus scrofa LVNKDLDIYYKTLDQAIMKFHSMKMEEINKIIRDLWRSTYRGQDIEYIEIRSDADENVSASD....KRRNYNYRVVML.KGDTALDMRGRCSAGQ 1205
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana LVNKDLDIYYKTLDQAIMKFHSMKMEEINKIIRELWRNTYRGQDIEYIEIRSDADENVSASD....KRRNYNYRVVML.KGDTALDMRGRCSAGQ 1205
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus LVNKDLDIYYKTLDQAIMKFHSMKMEEINKIIRDLWRTTYRGQDIEYIEIRSDADENVSASD....KRRSYNYRVVMI.KGDTALDMRGRCSAGQ 1205
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus LVNKDLDIYYKALDKAIMTFHSMKMQEINKIIRDLWRSTYRGQDIEYIEIRSDADENVSASD....KRRSYNYRVVMI.KGDTALDMRGRCSAGQ 1205
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos LVNKDLDLYYKALDKAIMTFHSMKMEEINKIIRDLWRSTYRGQDIEYIEIRSDADENVSASD....KRRSYNYRVVMI.KGDTALDMRGRCSAGQ 1205
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata LVNKDLDLYYKALDKAIMTFHSMKMEEINKIIRDLWRSIYRGQDIEYIEIRSDADESVSATD....KRRNYNYRVVMV.KGDTALDMRGRCSAGQ 1205
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus LVNKDLDLYYKALDKAIMTFHSMKMEAINKIIRELWRNTYRGQDIEYIEIRSDADENVSASD....KRRSYNYRVVMV.KGGTAMDMRGRCSAGQ 1205
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis LVNKDLDIYYKALDKAIMTFHSMKMEEINKIIRDLWRSTYRGQDIEYIEIRSDADENVSASD....KRRSYNYRVVMI.KGDTALDMRGRCSAGQ 1205
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii LVNRDLDMYYKALDKAIMTFHSMKMEEINKIIRDLWRSTYRGQDIEYVEIRSDADENVSASD....KRRNYNYRVVMI.KGDTALDMRGRCSAGQ 1205
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus LANKDLDIYYKALDQAIMTFHSMKMEEINKIIRDLWRSTYRGQDIEYIEIRSDADENISASD....KRRSYNYRVVMM.KGDTALDMRGRCSAGQ 1204
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis LAIKDLDIYYKTLDQAIMKFHSMKMEEINKIIRDLWRSTYRGQDIEYIEIRSDADEGVSAAD....KRRTYNYRVVMI.KGDTALDMRGRCSAGQ 1205
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri LANKDLDIYYKTLDQAIMKFHSMKMEEINKIIRDLWRSTYRGQDIEYIEIRSDADENVSA.D....KRRTYNYRVVMI.KGDAALDMRGRCSAGQ 1204
XP 005167995.1 DNA repair protein RAD50 Danio rerio LANKDLDIYYKALDQTIMRFHSMKMEEINKIIRDLWRSTYRGQDIEYVEIRSDVDENASAGV....KRRTYNYRVVMV.KGDAALDMRGRCSAGQ 1205
XP 030217475.1 DNA repair protein RAD50 Gadus morhua LVNKDLDIYYKALDQTIMKFHSMKMDEINKIIRDLWRSTYRGQDIEYVEIRSDVDENSSAGV....KRRTYNYRVVMM.KGDTALDMRGRCSAGQ 1205
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii LANRDLDIYYKALDQAIMKFHSMKMQEINKIIRDLWRSTYRGQDIEYIEIRSDADENVTAGD....KRRNYNYRVVMV.KGDTPLDMRGRYSAGQ 1205
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus LACKDLDVYYKALDQAIMKFHSMKMQEINKIIRDLWRNTYRSQDIEYIEIRSDADESASASD....KRRNYNYRVVMV.KGDTPLDMRGRCSAGQ 1231
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus IANKDLDKYYNALNSAINTYHSQKMSEINKIVRDLWRMTYKGSDIDFIEICAD.DETGASTT....QRRQYNYRVVMV.KGDTALDMRGRCSAGQ 1208
NP 001246461.1 rad50, isoform E Drosophila melanogaster LCIEDLGQYRLALEWALIQFHSEKMEMINRLIREYWRKIYRGNDIDYIQVKTDEVSSDASAD....RRKTYNYRVVQS.KNYSEIEMRGRCSAGQ 1212
XP 026298578.1 DNA repair protein RAD50 Apis mellifera ESILNLKEYSKVLDTAMIQYHEERMATVNRIIKQLWKLVYTGTDTTSIEIRTDATEGIGGT......KRTYNYKLIQM.KHGHEIDMKGRCSAGQ 1209
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans ESISDLTKYRNCLDASLIQFHSEKMGRVNGIIDDLWRKVYNSTDITTIRIRSDATSETSSK......KVAYEYNVMMVHETGTEVEMRGRCSAGQ 1192
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica IANGDLQKYYKAMDLAIMRYHHTKMEEINVIVRELWKNTYMGNDIETIEVRSEDDDAATSGSATIKTRRNYNYRVVMI.KNGIPIDMRGRCSAGQ 1219
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C FVTDDIDVYSKALDSAIMKYHGLKMQDINRIIDELWKRTYSGTDIDTIKIRSD...EVSSTV....KGKSYNYRVVMY.KQDVELDMRGRCSAGQ 1208
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe KANEDLGKYAKALDVAIMQLHSMKMNEINRIVDELWKQTYCGTDIDTILIRSD.....SEGK....GNRTYNYRVCMV.KGDAELDMRGRCSAGQ 1186

1210. 1220. 1230. 1240. 1250. 1260. 1270. 1280. 1290.

logo

R
K
M
VLACS ILLI IR I

LALSAECSVTLFSGCAGIKSVLDSNCSGMVI ILALDEPTTNLDQERADSEKNAVICDNEGSMLCAEFINKHNSTVALHMNSTAVCNTDREVI LVIANQEKFLMESRELQRSGKNSHRQFHDENGKLRGQASKRDHNMFMQML IVL IV I STHDEENQRKDLF ILVFGNRSEHKRSL IMVLATVNSGAEHIKSRADLTSCDNQASEFRSYCIMNPTVKSTDEAGNSYTKHI
Y
F
F
H
V
Y
C
K
Q
R
L
V
I
F
G
S
T
Y
R
K
R
K
K
S
D
N

HsRAD50 KVLASLIIRLALAETFCLNCGIIALDEPTTNLDRENIESLAHALVEIIKSRSQ........QRNFQLLVITHDEDFVELLGRSEYVEKFYRIKKN 1292
NP 033038.2 DNA repair protein RAD50 Mus musculus KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSQ........QRNFQLLVITHDEDFVELLGRSEYVEKFYRVKKN 1292
XP 003354322.2 DNA repair protein RAD50 Sus scrofa KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSQ........QRNFQLLVITHDEDFVELLGRSEYVEKFYRIKKN 1292
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSQ........QRNFQLLVITHDEDFVELLGRSEYMEKFYRIKKN 1292
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSQ........QRNFQLLVITHDEDFVELLGRSEYVEKFYRIKKN 1292
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSR........QRNFQLLVITHDEDFVELLGRSEYVETFYRIRKN 1292
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALMEIIKSRSQ........QRNFQLLVITHDEDFVELLGRSEYVETFYRIKKN 1292
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata KVLASLIIRLALAETFCINCGILALDEPTTNLDRENIESLAHALVEIIKSRLH........QRNFQLLVITHDEDFVELLGRSEYVETFYRIRKN 1292
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALTEIIKSRSQ........QRNFQLLVITHDEDFVELLVRSEYVEAFYRIRKS 1292
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSQ........QRNFQLLVITHDEDFVELLGRSEYVETFYRIKKN 1292
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSQ........QRNFQLLVITHDEDFVELLGRSEYVEKFYRIKKN 1292
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus KVLASLIIRLALAESFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSH........QRNFQLLVITHDEDFVELLSRSEYVEKFYRIKKN 1291
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSR........QRNFQLVVITHDEDFVELLGRSEYVEHFYRIKKN 1292
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSR........QRNFQLLVITHDEDFVELLGRSEYVEHFYRIKKN 1291
XP 005167995.1 DNA repair protein RAD50 Danio rerio KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSR........QRNFQLLVITHDEDFVELLGRSNYVEHFYRIRKN 1292
XP 030217475.1 DNA repair protein RAD50 Gadus morhua KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSR........QRNFQLLIITHDEDFVELLGRSSYVEHFYRIRKN 1292
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSN........QRNFQLVVITHDEDFVELLSRSQYVEHFYRVKKN 1292
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus KVLASLIIRLALAETFCLNCGILALDEPTTNLDRENIESLAHALVEIIKSRSR........QRNFQLLVITHDEDFVELLGRSEYVDHFYRVRKN 1318
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus KVLASLLIRLALAETFCLSCGILALDEPTTNLDRDNIESLAHALVDILKSREN........QRNFQLLIITHDEEFVELLGHSDYTDNYYRVTKN 1295
NP 001246461.1 rad50, isoform E Drosophila melanogaster RVLASLIIRLALAETFSSNCGVLALDEPTTNLDRANINSLCEALNCIVEERQS........QSNFMLIIITHDENFVSSLGK...ITSYHRVFRN 1296
XP 026298578.1 DNA repair protein RAD50 Apis mellifera KVLASIIIRLALAETFCKDCGILALDEPTTNLDQENADSLANTLATVVKLRSQH.......QKNFQLIVISHDEKFLFKLAELSSNKGFYQLYRK 1297
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans KMLASLLIRIALAEVFGGSCSMIALDEPTTNLDESKVEGMAIVLADIIAERRGFDENGKLRGRDMQMVVITHDERLVNRITISCRPEYIYCLGKD 1287
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica KVLASLIIRLALAETFCVNCGILALDEPTTNLDRSNIESLAFALVRIIQERSS........QRHFQLVVITHDEDFVELLGRTEYVDHFVQVSKN 1306
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C KVLASIIIRLALSETFGANCGVIALDEPTTNLDEENIESLAKSLHNIINMRRH........QKNFQLIVITHDEKFLGHMNAAAFTDHFFKVKRD 1295
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe KVLACIIIRLALAECLGVNCGILALDEPTTNLDEENICSLAKNLSRIVEFRRK........QANFQLIVITHDEQFIRLVNSDAYCSYYYRVKRD 1273
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HsRAD50 IDQCSEIVKCSVSS...............................LGFNVH............................. 1312
NP 033038.2 DNA repair protein RAD50 Mus musculus MDQCSEIVKCSISS...............................LGSYVH............................. 1312
XP 003354322.2 DNA repair protein RAD50 Sus scrofa IDQCSEIVKCSVSS...............................LGSYVH............................. 1312
XP 003405070.1 DNA repair protein RAD50 Loxodonta africana MDQCSEIVKCSVSS...............................LGSYVH............................. 1312
XP 028906603.1 DNA repair protein RAD50 Ornithorhynchus anatinus IDQCSEIVKCSVSS...............................LGSYVH............................. 1312
XP 414645.3 DNA repair protein RAD50 isoform X2 Gallus gallus IDQCSEIMKCSVSS...............................LGSYVH............................. 1312
XP 029854070.1 DNA repair protein RAD50 Aquila chrysaetos chrysaetos IDQCSEIMKCSVSS...............................LGSYIH............................. 1312
XP 032606694.1 LOW QUALITY PROTEIN: DNA repair protein RAD50 Taeniopygia guttata IDQCSEIMKCSVSS...............................LGSYVH............................. 1312
XP 005147338.2 DNA repair protein RAD50 Melopsittacus undulatus VDQCSEIIKCNASS...............................LGSYVH............................. 1312
XP 014453124.1 PREDICTED: DNA repair protein RAD50 Alligator mississippiensis IDQCSEIVKCSVSS...............................LGSYVH............................. 1312
XP 008169432.1 DNA repair protein RAD50 Chrysemys picta bellii IDQCSEIVKCSVSS...............................LGSYAH............................. 1312
XP 007443325.1, XP 007441819.1 DNA repair protein RAD50, partial Python bivittatus LDQCSEIVKCSVTT...............................LGSYVH............................. 1311
XP 012815225.1 DNA repair protein RAD50 Xenopus tropicalis IDQCSEIMRCSVNS...............................LTSYVH............................. 1312
XP 018418728.1 PREDICTED: DNA repair protein RAD50 Nanorana parkeri MDQCSEIVKCGVSS...............................LGSYMH............................. 1311
XP 005167995.1 DNA repair protein RAD50 Danio rerio QDQCSEISKCSINS...............................LNSYLH............................. 1312
XP 030217475.1 DNA repair protein RAD50 Gadus morhua QEQNSEIIKCSITS...............................LSSHLH............................. 1312
XP 007900169.1 PREDICTED: DNA repair protein RAD50 Callorhinchus milii IEQCSEIIRCSVTS...............................LNAHVQ............................. 1312
XP 032811404.1 DNA repair protein RAD50 Petromyzon marinus NEQCSEIVKCSVST...............................LQASVA............................. 1338
XP 030837044.1 DNA repair protein RAD50 Strongylocentrotus purpuratus NDYKSTVVKYDIAT...............................LQATQPV............................ 1316
NP 001246461.1 rad50, isoform E Drosophila melanogaster EECKSVIRRVEAGP..........................................................SKKALIDQ 1318
XP 026298578.1 DNA repair protein RAD50 Apis mellifera QTGYSTVKYCLVENQYHVASNDIKEESDEEVNEHSLRDKLQYEISLGGKIHKEQIYNKKRNIEDDDFTENRMSKRRYVFQ 1377
NP 001122999.1 Zinc-hook domain-containing protein Caenorhabditis elegans EHGISFLSKRYPDG...............................TVKRVN.....................TKRRF... 1312
XP 005102891.1 PREDICTED: DNA repair protein RAD50-like Aplysia californica VEGLSRLSVKQVQE...............................LHSR............................... 1324
NP 014149.1 MRX complex DNA-binding subunit Saccharomyces cerevisiae S288C DRQKSQIEWVDINR...............................VTY................................ 1312
NP 001342968.1 DNA repair protein Rad50 Schizosaccharomyces pombe TNQKSMIVK...................EPL................................................. 1285
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HsNBS1/NBN1 MWKLLPAAG..PAGGEPYR...LLTGVE.YVVGRKNCA.ILIENDQSISRNHAVLTANFSVTNLSQTDEIPVLTLKD.NSKYGTFV......NEEKMQNG..FSR 89
NP 038780.3 nibrin Mus musculus MWKLLPAAG..AAPGEPYR...LLAGVE.YVVGRKNCG.ILIENDQSISRNHAVLTVNFPVTSLSQTDEIPTLTIKD.NSKYGTFV......NEEKMQTG..LSC 89
XP 020944795.1 nibrin isoform X1 Sus scrofa MWKLIPAAA..SAR.DPYR...LLTGVE.YIVGRKNCD.ILIEDDQSISRNHAILTANFSITNLSQTDEIPILTIKD.NSKYGTFV......NEEKMRTD..FSQ 88
XP 010586690.1 nibrin isoform X1 Loxodonta africana MWKLLPATG..AAPGEPYR...LLTGVE.YIVGRKNCR.ILIDNDQSISRNHAVLTANFSVTNSSQADEIPILTIKD.TSKYGTFV......NAEKVQTC..VSQ 89
XP 028918726.1 nibrin Ornithorhynchus anatinus MWKLVPAAG..PAPGDPYR...LLIDIE.YVVGRKNSA.ILIRDDPSISRNHATLTVKHSAPNLSQAVEAPSLSIKD.ASKYGTFV......NGEKMQHT..IPR 89
NP 989668.1 nibrin Gallus gallus MWKLVPAA....GPGEPFR...LLVGTE.YVVGRKNCA.FLIQDDQSISRSHAVLTVSRPETTHSQSVSVPVLTIKD.TSKYGTFV......NGSKL.SG..ASR 86
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos MWKLVPAA....GKGEPYR...LLSGTE.YVVGRKNCA.ILIQDDQSISRSHAVLTVNRPETTPSQSLSVPTLTVTD.TSKYGTFV......NGSKL.NG..TSV 86
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata MWKLVPAS....GKGEPYR...LLSGVE.YVVGRRNCT.ILIQDDQSISRSHAVLTVSQPETSPSQSLSVPILTVRD.TSKYGTFV......NGSKL.NG..TSV 86
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus MWKLVPAA....GTGEPYR...LLSGTE.YVVGRKNCA.ILIQHDMSISRSHAVLTVRHPETTTSQSLSVPVLTVTD.TSKYGTFV......NGSKL.SG..RSV 86
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis MWKLVSAAG..PGPGEPYR...LLVGTE.YVVGRKSCA.ILIQNDQSISRNHAVLMVSPPESNLSQSVTVPVLTVKD.TSKYGTFV......NGEKLLSE..TSR 89
XP 008167725.1 nibrin Chrysemys picta bellii MWKLVSAAGPAPAPAEPYR...LLVGTE.YVVGRKNCA.ILIQDDQSISRSHAVLTVTHPETNLSQALSVPELIIQD.TSKYGTFV......NGEKVLNG..TSR 91
XP 007441341.2 nibrin Python bivittatus MWKLCPADE..TGGGQLYQ...LLVGIQ.YVVGRKNCG.ILIQNDQSISRSHAVLSVNHPQVNLSQSTSFPELTLKD.TSKYGTFV......NGEKLPNG..NTM 89
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis MWKLCPADE..TGGGPLYR...LLVGVE.YVVGRKNCG.ILIQNDPSISRSHAVLSVNHPQVNLSQFSSFPELTLKD.TSKYGTFV......NGENLQKG..NTI 89
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis MWRLVAER....AGGDTYY...ILTGTD.YVVGRKNCA.ILIPDDQSISRCHATLSVSYPSASLSQTNAVSVLTIKD.SSKYGTTV......SGERMQPA..VPR 87
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri MWRLERES....GGGQLYY...FLSGTD.YVVGRKNCS.ILIEDDQSISRSHASFSVSHPLSSLGHPDVIPVLSLKE.SSKYGTFV......NGERMENA..ISR 87
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae MWKLIPLT...AAGEEPYQ...LLVGVE.YIVGRKNCT.ILLSDDQSISRAHAVLTVSHPVVNLGHAARIPVLNIKD.TSKYGTFV......NEERMQRE..SPR 88
NP 001014819.1 nibrin Danio rerio MWKLQPTE....SGGESVI...LLAGQE.YVVGRKNCE.ILLTNDQSISRVHAVLTVTEQ...........AVTLKD.SSKYGTFV......NGEKLESG..STK 76
XP 030226503.1 nibrin Gadus morhua MWILKPRE....PGGETHY...LLPTKL.YVVGRKNCD.VLLANDQSISRAHAHLTADEQ...........TLSVKD.SSKYGTFV......NDSRLPEN..QPM 76
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii MWTLRSLT...PGAEDPYH...LLVGVE.YVVGRKNCA.ILLHNDQSISRSHAVLLVSHPIANLSQTASIPVLTLKD.TSKYGTFV......NEERLQND..SPR 88
XP 032813356.1 nibrin isoform X2 Petromyzon marinus MWRLEPAE...TAQGSEHQ...LLVGER.HVVGRKDCG.ILIGNDQSISRVHAVLTVSHAESSLARPSCRPALSVKD.SSKYGTFV......NGEKLTSG..SER 88
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus MWSIESIH...EGTESSYP...FLVGVE.YIVGRKDCP.ILIAGDTSISRKHASFKVKHPESNLNRPNVPSILILKE.SSKYGTSC......NGAKLETG..SET 88
NP 001246702.1 nbs, isoform D Drosophila melanogaster MFVLTKDD.......EKFV...LFPGKKVYTIGRLATD.LIVAQDLSISRNHAQLLIQ......TEADGDDTLHIEDLGSRYGTFIFPKNSQKPRKVPAK..TST 86
XP 026301749.1 nibrin isoform X1 Apis mellifera MWYLIDPD......GDYIY...LKVDRE.IIFGRKKGD.IILKNDESISRLHASIRIKVKEVIREDKITSTCIITDL.QSKYGTFIFR....EYEMIEVT.QDGY 88
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica MWVLVSKT....EPEKKHV...LVGGKK.YVIGRQSCD.IVVQ.DPSVSRTQAELSLFHQESNVMKSFVVPELMLED.VSKFGTFV......NGKAVRKSGPSQV 88
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C MWVVRYQNTL.EDGSISFISCCLQAFKT.YSIGRSSKNPLIIKNDKSISRQHITFKWEI...NNSSDLKHSSLCLVN.KGKL.TSL......NKKFMKVG..ETF 90
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HsNBS1/NBN1 TLKSGDGITF.GVFGS...KFRIE...........YEPLVACSSCLDVSGKTALNQAILQLGGFTVNNWTEECTHLVMV............SVKVTI.....KTI 162
NP 038780.3 nibrin Mus musculus TLKTGDRVTF.GVFES...KFRVE...........YEPLVVCSSCLDVSGKTVLNQAILQLGGLTANNWTEECTHLVMS............AVKVTI.....KTI 162
XP 020944795.1 nibrin isoform X1 Sus scrofa TLKTGDRVTF.GVFKS...KFRVE...........YEPLVACSSCLDVSGKTALSQTILQLGGLTMNNWTEECTHLVMV............SVKVTI.....KTI 161
XP 010586690.1 nibrin isoform X1 Loxodonta africana TLKTGDRVTF.GVFES...KFRVE...........YEPLVACSSCLDVPGKAALNQTVFQLGGLSVNNWTEECTHLVMT............SVKVTI.....KTI 162
XP 028918726.1 nibrin Ornithorhynchus anatinus TLKAGDRVTF.GVFGS...KFRVE...........YEPLIACSSCIDGPGKAALNKAILKLGGCTVNTWTEKCTHLVMM............SVKVTI.....KTI 162
NP 989668.1 nibrin Gallus gallus SLQSGDRVNF.GVFES...KFRVE...........YESLVVCSSCLDVAQKTALNEAIQQLGGLVVNEWTKECTHLIME............SVKVTV.....KTI 159
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos SLQSGDRINF.GVFES...KFRVE...........YEPLVVCSSCLDVAQKTALNQAIQQLGGLVVNEWTKECTHLVMV............SVKVTV.....KTI 159
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata SLQSGDRINF.GVFES...KFRVE...........YEPLVVCSSCLDVAQKKALNQAIQQLGGLVVNEWTNECTHLVML............SVKVTV.....KTI 159
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus SLQSGDRINF.GVLES...KFRVE...........YEPLVVCSSCLDVAQKTALNQAIQQLGGLVVNEWTKDCTHLVMI............SVKVTV.....KTI 159
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis TLKSGDRVNF.GVFES...KFRIE...........YEPLIVCSSCLDVSGKTALNQAILQLGGLVVNEWTEKCTHLAMV............SVKVTV.....KTI 162
XP 008167725.1 nibrin Chrysemys picta bellii TLKSGDRVNF.GVFES...KFRFDKMQRRYQWERTFMSIIITHTGTVALTGLILQWSLKQVLACGIAGSPGQMTPILILAVCTGACGSGSSEVSMVVEIPPNMTI 192
XP 007441341.2 nibrin Python bivittatus TLKSGDRITF.GVFKS...EYRVE...........YEPLVVCSSCLDVSQKSVLNKNILQLGGHVVNEWREDCTHLVMV............LVKVTV.....KTI 162
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis TLNTGDRITF.GVSES...KYRVE...........YEPLVVCSSCLDVSQKNILNKNILQLGGHVVNEWNEECTHLVMV............LVKVTV.....KTI 162
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis SLKPSDEVIF.GCFHS...KYRVE...........YEPLVVCSSCLDNTEKNSLKQNLIHLGGHMLNNWTEKCTHLVMT............SIKVTI.....KTI 160
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri NLNSGDKITF.GVYNS...KFRVM...........YESLVTCSSCLSSSEKSSLNQAMQLLGGHIVNNWTEKSTHLVMT............SVKVTI.....KTI 160
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae SLNSRERVTF.GVFES...KFRVE...........YEPMIVCSSCLDGPGKVTLNQVVGQLGGHVVNSWMEDCTHLIMP............SVKVTV.....KTI 161
NP 001014819.1 nibrin Danio rerio TLQTGYKITF.GVFQS...KFSLE...........KECIVVCSSCVDNEGKVTLSQDIRSVGGRLVSSWTSDCTHLVMP............TVKVTI.....KTI 149
XP 030226503.1 nibrin Gadus morhua ILRAGDNVTF.GVFHS...KFSVE...........HRELVVCSSCLDNSEKKLLSDALQPLGGRLVNSWTPDCTHLVMS............SVKVTI.....KTI 149
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii SLKSGEMVVF.GIFQS...KFRVG...........YKPLIVCSSCLVGPGKITLNQAIQQLGGHVTSNWTNDNTHLVMP............SIKITV.....KTI 161
XP 032813356.1 nibrin isoform X2 Petromyzon marinus ALCCGDLLKF.GVFES...KYRVA...........YSPLVVCSSCLDAESKHVLSSALLALGGHFVSQWTSDCTHLVMT............SIKVTV.....KTI 161
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus SLHDGDVILF.GSFNS..NKWRVC...........FNPLVVAASALPADEKKALKQTVHKIGGHVVSEWCPQCTHLVMS............QLNVTI.....KVI 162
NP 001246702.1 nbs, isoform D Drosophila melanogaster PLPVGTRLRF.GANMS...IWQVT...........QLKLVTTVSALTRSEVQELTKMLEPMGGTVTSNWTEECSHLTMN............EVSVTV.....KLL 159
XP 026301749.1 nibrin isoform X1 Apis mellifera NLQDKDKIRF.GLQDN...LFTVV...........YIPLITLVSTLNQDDRKKLERLMDEIDGAVLYDWLSICTHLTVS............KAKLTE.....KVT 161
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica SLKSGDEIRFGGTLAS...VYIAK...........YEPFIVTASCIEKGPKKALQKTMCALGGHLVRDWRTNCELLVMP............KINVTI.....KVV 162
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C TINASDVLKS.TIIELGTTPIRIE...........FEWI...NEVWNIPPHLTQFRTMLSEYGISTEISINDIPANLMI.......SDYPKSEDNSI.....REL 168
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HsNBS1/NBN1 CALICGRPIVKPEYFTEFLKAVES...KKQPPQIESFYPPLDEPSIGSKNVD...................LSGRQERKQI...FKGKTFIFLNAKQHKKLSSAV 242
NP 038780.3 nibrin Mus musculus CALICGRPIIKPEYFSEFLKAVES...KKQPPDIESFYPPIDEPAIGSKSVD...................LSGRHERKQI...FKGKTFVFLNAKQHKKLSSAV 242
XP 020944795.1 nibrin isoform X1 Sus scrofa CALICGRPIVKPEYFTEFLKAVQS...KKHPPEIERFYPPVDEPAIVSKNID...................LSGRQERRQI...FKGKTFVFLNAKQHKKLSAAV 241
XP 010586690.1 nibrin isoform X1 Loxodonta africana CALICGCPIVKPEYFTEFLQAVQS...NKQPPQIESFYPPIDEPAIGNKNID...................LSERKERKQI...FKGKTFVFLNAKQHKKLSSAV 242
XP 028918726.1 nibrin Ornithorhynchus anatinus CALICGRPIVKPEYFVEFLKAIQS...KKQPPKLESFYPPVDEPAICTDNLD...................LSECKERKQI...FRGKTFVFLNAKQYKKLSSAI 242
NP 989668.1 nibrin Gallus gallus CALICGRPIVKPEFFSELMKAVQS...RQQLPTPESFYPSVDEPAIGIDNMD...................LSGHPERKKI...FSGKTFVFLTAKQHKKLGPAV 239
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos CALICGRPIIKPEFFVELIKAIQS...RQELPNHESFYPPVDEPSIGTEKLD...................LSGHHERKKI...FSGKTFVFLTAKQHKKLGPAV 239
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata CALICARPIIKPEFFTELIRAIQS...RQQLPNHESFYPPVDEPSIGSENLD...................LSENHERKKI...FSGKTFVFLTAKQHKKLGPAV 239
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus CALICGRPIIKPEFFVELVKAIQS...RQQLPNHKSFYPPVDEPSIGTEKLD...................LSERQERKKI...FSGKTFVFLTAKQHKKLGPAV 239
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis CALICGRPIIKPDYFVEFIKSVQA...KQQLPTPESFYPPVDEPSIGTEKVD...................LSMCHERKTI...FRGKTFMFLNAKQHKKLSPSV 242
XP 008167725.1 nibrin Chrysemys picta bellii CALICNRPIIKPEYFAECIRAIQS...KQQLPKLESFYPPVDEPAIGPEKLD...................LSMRHERKII...FRGKTFLFLSAKQHKKLSPAI 272
XP 007441341.2 nibrin Python bivittatus CALICGRPIMKPEYFDELIKAIQA...KQQLPLPESFFPRVDEPSIENEKVD...................LTKCHRRRTI...FRGKTFMFLTAKQHAKLSSAI 242
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis CALICGRPIMKPEYFDELIKAIQA...KQTLPLPERFFPRIGEPSIESENID...................LTKCPRRRTI...FRGKLFMFLTAKQHAKLSSAI 242
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis CALICCKPIIKPDYFRELINAIQQ...KRPLPEYRSFIPPIDEPSLNPESLD...................LSENVKRKSI...FKDKVFLFLNTKQYMKLSPAV 240
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri CALICCKSIVTPEYFSEMIKAIKE...KQALPALTSFIPIIDEPSLQTDSLD...................FSENGKRKTI...FKDKLFLFLTAKQHKKLSQTI 240
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae CALICCRPIIKLEYFTELLKAIQS...KQHLPTLESFFPPVDEPNIQPEALD...................LTARPERKSI...FRGKTFIFLNAKQHKRLSPAV 241
NP 001014819.1 nibrin Danio rerio CALLCCRPIVKPAFFSAFSKAVQQ...KLPLPKAERFRPQIDEPSLARDEVD...................LGARPERKSL...FKGKTFLFLSSKQMKRLSVAV 229
XP 030226503.1 nibrin Gadus morhua CALLCGGFIVKREYFTEFSRALPQ...RLPPPESHSFIPEIDEPSLNKEAVN...................LCSNPERGRL...FRGKNFVFFNSKQLKRLSAAV 229
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii CAMICGRPIVKPQFFLSVAEAIRS...RQHFPSAESFSPPIDEPNIKAE..D...................MVIKPERKWI...FVGKTFIFFNGKQHKRLGPAV 239
XP 032813356.1 nibrin isoform X2 Petromyzon marinus CALITSIPIVQPVFFSTLVTAIRS...RSPQPSHSSFWPLADEPGINPGDLD...................LTPRPERRLL...FQGKTFQFLHAKQHKRLAVPI 241
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus SALVACRPIVTPDFFKKTLEAVKV...KASLPAPGNYLPTLAEAAINKNEVS...................FSPDDRRKEI...FKDRTFFFLTEKQHKRLHVPI 242
NP 001246702.1 nbs, isoform D Drosophila melanogaster HAMLENKPIVTFPYWRKMLQAAQSIHVKEGWPQPEDYQP.........TNID...................VTWRPERTRL...FAGKTFVFMNRKHFDMYGSVV 233
XP 026301749.1 nibrin isoform X1 Apis mellifera CAMAYAIPIITMDYWDAVKIAIDN...GQDLPEIENFVPPINESLINKQKLS...................LFPNIKRTKL...FKDLIFMHFSTIQFKIYKKII 241
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica CALNNQRHIVTPDYLEDLLSFYLG...NREKPNPKDYLPEVVDQEV.PPGVC...................FHPDERRETL...LNGIKFYFLSAVQFNKTNLAV 241
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C YALVSTIPMKKSRFLMELCNTLLPTS.KTNLKFDEMWNDMISNPEYNVFDFDPNILLSKFMRLNNIRVLTTIKSEPRLSSLLRTFNINLFAFDNIDSLYKYVDSL 272
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HsNBS1/NBN1 VFGGGEARLITEENEEEHNF...........FLAPGTCVV.DTGITNSQTL...IPDCQKKWIQSIMDMLQRQGLRPIPEAEIGLAVIFMTTKNYCDPQGHPSTG 332
NP 038780.3 nibrin Mus musculus AFGGGEARLMAEDDEEEQSF...........FSAPGTCVV.DVGITNTQLI...ISHSQKKWIHLIMDTLQRNGLRPIPEAEIGLAVIFMTTENYCNPQGQPCTE 332
XP 020944795.1 nibrin isoform X1 Sus scrofa VFGGGDARLITEENEEEDSF...........FSAPGTCVV.DIGITDSQTL...IPDSQKKWLHSIMDILQRRGLRLIPEAEIGLAVIFITTENYCDPRGQPSTG 331
XP 010586690.1 nibrin isoform X1 Loxodonta africana VFGGGQTRLITEENEEEDDF...........FLAPGTCVV.DVGITNSQTL...ISDSQKNCIHSIMDLLKRQGLRPIPESEIGLAVIFMTMENYCDPRGQPGTG 332
XP 028918726.1 nibrin Ornithorhynchus anatinus VLGGGAVKLLTEEN.TDNSF...........LLNPATCVV.EVGITNSQVV...FPLSHGTWIDSILNVLQRQRLRTIPEAEIGLAVIFMSTESFCNPQIQSTAG 331
NP 989668.1 nibrin Gallus gallus ILGGGEAKLMAEER.KETSL...........LVSPEVCVV.DVGVTNSQIL...GSESMRNWTDSILAVLESNNLRAIPEAEIGLAVIFMSTEIYCNPQRQPDNK 328
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos TLGGGEAKLMTEGR.KETSL...........LVSPEVCVV.DVGLTNSQIA...GSDSMRNWTDSILTVLQSKDLRAIPEAEIGLAVIFMSTEKYCNPQKQPSNK 328
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata VLGGGEVKLMTEGR.KEMAL...........LLSPEVCVV.DVGLANSQIS...GSDSLTNWTDSILTVLESKNLRAIPEAEIGLAVIFMSTEKYCNPQKQHASK 328
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus ILGGGEAKLMTEGR.NETSL...........LVSPDVCVV.DVMLTNSQIP...GSDSMRNWTDSVLTVLQSKDLRAIPEAEIGLAVLFMSTEKFCNPQKQLGNK 328
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis ILGGGEAKLMTEES.KDISL...........LVSPNVCVI.DVGLTDTQAP...ASESARNWINSIITVLQSKDLRPIPEAEIGLAVIFGSTERYCNPQKQTVKV 331
XP 008167725.1 nibrin Chrysemys picta bellii ILGGGEAKLLPERI.KETSL...........LLAPEVCVI.DAGLTNSQVP...MSDSVRNWIDSIITVLQSKNLRTIPEAEIGLAVIFISMERYCNPQNQPGIP 361
XP 007441341.2 nibrin Python bivittatus KLGGGEAKLLTDKT.EDAAA...........LIASNTCVI.EVGSTNSQPS...VSALDNKWIDNITAALKRKNYRAISEAEIGLAVIFASTERYCNPQTSPGGD 331
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis KLGGGEARLLTDKT.EDTAV...........LITSNTCVI.EVGSTNSQPS...LSILDKKWIDNITAALQRKNYRTISEAEIGLAVIFASTEKYCNPQISPSGD 331
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis LLGGGKAHLLESL..TDTSV...........LENSTTCVI.DVAMTETQLS...ETQSTQPWISCTLDLLHSKGLRAIPEAEIGLAVINVSTEIYCNPRRLAASG 328
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri CFGGGKARLLAGEL.DDTHL...........LENPNTCVI.NVGTSESQLS....ESQIPTWVTSIMNILESKGLRAIPEAEIGLAVIYMSTEIYCNPQQRAGNR 328
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae TLGGGQVKLVAECS.KIESL...........LESTGNCIL.DVGTSNSQAS...ISSSTKKWIESIITSLQSKGLRAISEAEIGLAVIFMSTELYCNPQQRDETE 330
NP 001014819.1 nibrin Danio rerio SCGGGVSQLLDEGA.LPVSL...........LESSSTCVL.DMISGNSQPV...ISPASKKWLDSVGQILHRKGLRFITESEVGLAAIHVSNQTYCNPCSSLQSE 318
XP 030226503.1 nibrin Gadus morhua SFGGGESLLLEEGS.LPRPL...........LESPQSCVVYPAASGSSQLL...LPSSTAGWLDSAKRLVHESGCRLITESEIGLAAIYVSCEKYCNPSIAFSES 319
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii TLGGGNVKLIEEKG.PNLSL...........LEAPGSCVI.DVGVSDSQTA....SDSTKKWIDSALITLQRKGLRTISEAEVGLAVIHISTDIYCNPLSNPNSE 327
XP 032813356.1 nibrin isoform X2 Petromyzon marinus ALAGGAALCLCSPG.QRAEP...........RHGEAFCVV.EPEAGCSQLSSQVLAQDARAWAAQVGVRLHTLGLRMITEAEVGLAVVYCSTHTYCNPSARLPDE 333
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus AVAGGRSVLLDEDS.DVPSLS........DRLISSTSCVL.YTEHQDSTQQ...MSQMGQTVVSQVLRLLKKHNVRPIPESELGLAVIYISTALHCNPKVAQAGL 334
NP 001246702.1 nbs, isoform D Drosophila melanogaster QKAGATCKDINSGV.RKTF............LTKSDVIVIQYVPSSQSQAT...ES......INSIQDILEQNGRRIIQEYEIGMALIHCSITEFCNPTHKF... 313
XP 026301749.1 nibrin isoform X1 Apis mellifera KMAGGTSHLYSKKN.WSVEE...........LCAPNIVVL.QYSDNESTQ....LTQNVSSEYDLIYNTLRASKRKMVSEAEIPLAILHCSLQKYCNPAYKFGKL 329
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica STAGGQPILLEDGTEEDAKA...........MTGPGTVVF..AVNRESLVT...LSPACQKFVQLVYSFLSKKKLRLVSDPEVGWAILTCNIEQFCNPTSEITPS 330
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C EASTEYLILTTTDKKENGKILCTIKTMLTSIIDGTLSAVI.NMKGASSRTL...DNGKFDQISEGMSTILKTSRAPEVEASPV......VSKKRKLNRRRVL... 364
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HsNBS1/NBN1 LKTT.......TP.....GPSLSQGVSVDEKLMPSAPVN.TTTYVA........DTES.EQADT.........WDLSERPKEIKVSKMEQK........FRMLSQ 398
NP 038780.3 nibrin Mus musculus LKTT.......TP.....GPSLSQVLSANGKIIPSAPVN.MTTYVA........DTES.EPADTC........MPLSERPEEVKIPGLEQS........SRKLSQ 399
XP 020944795.1 nibrin isoform X1 Sus scrofa LK.S.......TP.....GPSLSQGLSANENLIRGAPVN.TATYVA........DTES.EQADTC........MDLSERPKEVKIFEMDQN........LRIPSQ 397
XP 010586690.1 nibrin isoform X1 Loxodonta africana LKPT.......TP.....GPSLSQGLSFSEKLMPTVPVN.TTTYVP........DTES.EQANTC........MDFSGSPKEIKISRMEQK........FRMLSP 399
XP 028918726.1 nibrin Ornithorhynchus anatinus LRSG.......IP.....RPGVSQSLFVDETLMPGATMN.VTAYVA........DTES.EQADTC........MDSSEK.QEDETLKIETR........GRMQSQ 397
NP 989668.1 nibrin Gallus gallus AVTA......STASK..VRPVSSQSSTVDETIMPTAAADYSTLNVA........DTEIEEQTC..........MEIE.....RTTSQTTRR........EKVAFQ 394
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos ALTK......STPASAAAGRAISQSLAVDETIMLTAADH.STVHVA........DTEIEEQTC..........MEIE......DTPQMDGR........GQIAFQ 394
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata GLAAV....PESSASAVVGRAISQSLAVNETIMPTAADS.STLYIA........DTE..EQTC..........MEIE......NTSQVHRQ........RKMAFH 394
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus VVTE......STCASAVVGQHVSQSLVVDETLIAAASND.STAYVA........DTEIEEQTC..........MEIE......NTPQMDRQ........GKMAFQ 394
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis IKPA.......TPAANLLGSSISQSLIVEETV.PTATNN.DSVYVA........DTEPEDLTDSR........MEI.......DKTQMNRK........GKTNVQ 396
XP 008167725.1 nibrin Chrysemys picta bellii KQPV.......SPGSAILHPTLSQSSTVDESIMPVTTSD..RAYVA........DTEPEEPC...........MEISGE.KTEKTPKMDRR........DKMYSQ 429
XP 007441341.2 nibrin Python bivittatus IKTA.......TAASHVLGQSPSQSVTIKETAVPSNQDD.VSVYVA........DTEMDHLMDTLL.......VELSEEKTKKET..............PVIQSQ 399
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis IKTA.......TLASQL...SQSQSVAVEETTMPSNQED.ISAFVA........DTEMDEVMDTLL.......MELSQDEKK.................PVTQSQ 393
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis NEAE......TSKRTQVLSSTLSQGMTVDETVLPAPALN.MTAYVA........DTEPQDQTDTG........MNISGVREVKETPGSSSS...........HSR 399
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri NEKE......KSARSNIVGSSFSSSMAVNETVLPVATFN.TTAYVA........DTEPADKTHNW........MDISGAREVKETPKSSHS............TK 398
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae TYTA...........TIPGPTLSQSLAIDETTMPAATLN.ITAYVP........DTEPSQELDTR........MEVSGLQEVKETPEKEQR........SRMRSR 399
NP 001014819.1 nibrin Danio rerio SVKT.........NPVFASATLSQSTAVDETALAAPSQN.ITAYVV........NTEISQDQSR.........MVTSGISAVGETPEKTNPTQK.....ASTTNK 391
XP 030226503.1 nibrin Gadus morhua DSVQ......SVRPRLPPYASLSQNVAVEETVLQASSIN.ITAYVG........NTEASQGLGTKST......ARIETVGETQKTPQHSRTHPLSKPRPSAQGAG 403
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii MHFS.........SKTISRPTLSQQMDVDNMTEPGISQH..TSYVP........DTQR...TNTR........MNVNTTVEVKETPETDEE........SKIVSQ 394
XP 032813356.1 nibrin isoform X2 Petromyzon marinus VSCVNTNLAGAMLSQNLAGATLSQNLALEPS..EGVAPD.STLYAA........DTQASLILARCHV......MSASGSQSQRVDETLDKR........SLIPTE 413
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus DLLS...............AVPSQSLATQNVLAS....................DTESLSQKIHGVGGKLDRKATATAKKETAPTPNLPKQ........NLTSTP 396
NP 001246702.1 nbs, isoform D Drosophila melanogaster .....................ISDSLPTTESVTSSMAFN.SSIIVP........NTERHSAQSNA........TPISELV.VPESIECEMEQ.....DASKPHSE 374
XP 026301749.1 nibrin isoform X1 Apis mellifera LKRLK....PKCDSSKILN.LDTQDIVSNVKILPKIISN.VSI...........NTDLSIEKSKHTIKII...PDSYNDLKSQELLSVDFNKQ....SIKEIKCN 410
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica MYSA................VATQMTQCDSQMMTTTTQM.EVDHTAPGHRSSGVDKKSSASSLNRSVPRLESQMDEGSEQKPVTPPPRNSSA.......RAGRSR 411
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C .........PLDSLDFFAGGLSTKTLSENRSLTDAKRLN..............CGAESKTVISSPNIAEADEKHAPFLQNALKPTEDIGKK........SGHSSP 438
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HsNBS1/NBN1 DAPTVKES..CKTSSNNNSM.........VS...............NTLAKMRIPNYQL...............SPTKLPSINKSKD.............RASQQ 449
NP 038780.3 nibrin Mus musculus ETFNIKEA..PKPSSKANNV.........AS...............DTLVRGKTPSYQL...............SPMKFPVANKNKD.............WTS.Q 449
XP 020944795.1 nibrin isoform X1 Sus scrofa EISAMKEY..HKISSHRSNI.........VS...............DTLVKMKIPNYQL...............SPTKFPGVNKNSD.............QPSQH 448
XP 010586690.1 nibrin isoform X1 Loxodonta africana ETSAVKEP..PKTSCNSDNI.........VS...............NTLVKVKVPDYQL...............SPTKFTGISKGRD.............RVSQQ 450
XP 028918726.1 nibrin Ornithorhynchus anatinus DAPTVKET..PNTSCVSAGI.........TS...............QKMSRLSDQESQL...............SPPKL.....NRM.............RNI.Q 442
NP 989668.1 nibrin Gallus gallus Q.AAVREN..PSTSGTVNAG.........MLISR...........VNRTSGFGQKNHPH...............SPSKILEVDKPRE.............CTP.R 447
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos DITAVKKN..LSTSGAINAG.........TSISR...........VNRTSGFSQKSHPV...............SPSEISEAGKPSE.............HAS.R 448
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata DTTAIKKN..SGTSGSVNAG.........TSIPR...........GNRTSGFSQRSQPV...............SPSKISEAGKSHG.............SAS.H 448
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus DIATIKKN..PSTSGSLNAG.........TSTCR...........MNRTSGFSQKSHPV...............SPSKSSEAVKPRE.............CAS.H 448
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis DITTVKET..PNTSGNANVG.........ILFSR...........IDKMPEFDQKSLSL...............SPFKTSEVGKKRE.............RAS.Q 450
XP 008167725.1 nibrin Chrysemys picta bellii NITSVKET..PSTSGSVNTG.........TVLPR...........MHRTLVVDQKSQPL...............SPSKILGVNRNRE.............RAS.Q 483
XP 007441341.2 nibrin Python bivittatus DIITVKET..PAEAGNVNRE.........RILPE...........LKKTRGADHTSLAC...............SSTEISGHSRNRA.............RDS.Q 453
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis DIMTVRET..PEGTGSVNRE.........RILPQ...........LKKTHGADFASLAC...............LSSEISSHSRNRE.............EDS.. 446
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis SRSCIEKE..PKSGSSNDLR.........QALFQ...........GDKTETRNKNNHPL...............LPIKPSARDVGKT.............SQK.L 453
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri SGMCVDRD..LKSSSNGDCR.........TTLFQ............EVSKPTEKKSQLL...............LSIEKPASHKE...............KTSQE 450
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae EISVVKET..PSTNSAEVLV.........TALRSEKERP......ENSLTSKSASKEQL...............STRETSELGRSNE.............GSS.Q 458
NP 001014819.1 nibrin Danio rerio PLSLGQEP..SSTRIVQETV.......MSSESFSVVESE....QKMKKGSVVSARGRVE...............GPVKQKAPSSGNTTL...........KHS.P 456
XP 030226503.1 nibrin Gadus morhua RVSAVADT..MSASFHTVEN.........TGSQQQEAGPREQGAKNAGVLPSNQKNHIG...........VGASSQKRSSQKQKPPA.............QLS.P 472
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii DISVVIHP..ATSMFSPDQR.......................PKSKKEKSRSFNTGNE...............EPGEMAMFSSVRN.............KDKNE 446
XP 032813356.1 nibrin isoform X2 Petromyzon marinus ATSMSRDP..GRPEVRVGTTG.......ATAAAVLRDD.V...EEAADGSSLSTKSQPR...............GPCDSTDSAR................KPA.A 473
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus KVSKVSETIIATPSRTANQ..........TASSR....P......LDGSPEFSLQEK.................APIKME....................TGRGD 444
NP 001246702.1 nbs, isoform D Drosophila melanogaster DQASLRKRSHASTVDSSDEEK......KSTLSKR.........AKSDIATKLTMKSKNAILLDSSLEEDVTPAPAPAPVQRVTRQSKAIAEEKSVHPPVPAAS.K 463
XP 026301749.1 nibrin isoform X1 Apis mellifera ESQCIKET..KNTSDDKIFMKTIDLNNQDTCMTR...........IISESSEDFNSQES...............SNEDFNNISVRELKC...............N 472
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica RVSPKPDS..EATANPVDSK.........TPQERETSRP......AGSESDKNDNVVSV...............SGVRDSVVSASEGKSSLRF.......RLSGD 477
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C GAIIVSSPNLGTVNTSEDSL..............................DKSLQSHKL............PQPSLPEVAGIGSQTISS...........NSA.D 489
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HsNBS1/NBN1 QQTNSIRNYFQ..PSTKKRERDEEN......................QE.MSSC..............KSARIETSCS...................LLEQTQPA 496
NP 038780.3 nibrin Mus musculus QQQNSIKNYFQ..PCTRKRERDEDN......................PE.LSSC..............KSSRMELSCS...................LLEQTQPA 496
XP 020944795.1 nibrin isoform X1 Sus scrofa QQTNSIKNYFH..PSPKKRERDEEN......................QE.MSLS..............KSARTEMS......................LEQTQPT 492
XP 010586690.1 nibrin isoform X1 Loxodonta africana QQTNSIKNYFQ..PSTKKRGRGEEN......................QE.MSSS..............KSARIEMSCS...................LLEQTQPA 497
XP 028918726.1 nibrin Ornithorhynchus anatinus QQTYSIKNYFQ..PTTKKRERDEEE......................QE.MPAS..............KSAKTEELSSS..................LLAQTQPT 490
NP 989668.1 nibrin Gallus gallus QQSNSITNYFH...VARKRERAEEG......................EE.TSLS..............KQAKLEKKPLP..................VSECTESS 494
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos HQSNSITNYFQ...VARKRERAEEG......................EE.TSLP..............KLAKLEERSSP..................VSKCIEPT 495
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata HQSNSITNYFQ...VSRKRERAEE.......................EE.TSVP..............KLAKLEERSSP..................LPKCTEST 494
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus HQYNSILNYFQ...VAGKRERAEEG......................EE.TSVA..............KLAKLEERSLP..................VPKFTEPA 495
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis QQLNSIKNYFQ..TATKKRERKEEE......................EEVSSEP..............KLAKLEDKSLP..................SSSHTQPI 499
XP 008167725.1 nibrin Chrysemys picta bellii QESNSIKHYFQ..AAPKKRERIEEG.......................E.TSVP..............KLAKMEEKSSH..................LSSQTQPT 530
XP 007441341.2 nibrin Python bivittatus QQLNSIKNYFQ..ITAKKRERSED.......................VE.TPLS..............KHAKMEKKSSQ..................VSHQTPSV 500
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis QQLNSIKNYFQ..TTVKKRERNEE.......................LE.TPLS..............KHAKMDKKSSQ..................VSHQTPSV 493
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis QPTKKIDSYFQ..SLAKKRDRDEDE......................KE.VSSA..............KLARVEPVSSQ.................NTEEQFRPI 502
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri MVPSKMPDYFQ..PTAKKRDREVDE......................GE.QSTA..............KTSRVETGVSL..................GSNAAENI 498
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae SQSSWLSGDFL..LVRKKRERSVDE......................ES.SSQA..............KYTRTDRE........................ETQSF 500
NP 001014819.1 nibrin Danio rerio QKQTALTSFFQ..PSSKKRPRESSA......................SSVQPEP..............KFFKKDIKDNE.................DDIQQSSSV 506
XP 030226503.1 nibrin Gadus morhua QKQAPLTNFFQ..PVNKKRPRADEF.....................SAE.ESEP..............KRALQSGASSS.........................S 514
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii PQSSSIHDFFQ..PIRRKRERQGDE.........................STQS..............KFARTEDSKPS..................LIHQTSMS 492
XP 032813356.1 nibrin isoform X2 Petromyzon marinus HAKATITSYFQ..PSSRKRARHAGT.....................DDEGSPVP.............PKVSRAAEQPPTL.....IWPESGDRTSRTCSLPTQPY 537
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus DKEEQVETSTR..PEVKKKDEKEDEGIGEKENTREEKQVVR....VKKEALSQPNGRGDADGVDGHGQKPASAEVSESL..................EVISEQPS 525
NP 001246702.1 nbs, isoform D Drosophila melanogaster HITRKTKQVFCVDSSDEENENARKP......................KE.TPAP..............TIPSMAKKKTEAPVATRISPRLNGK.SLATNITNQPA 530
XP 026301749.1 nibrin isoform X1 Apis mellifera EQCIEEKDIFNDTPIIDKNIKIMQS.....................KQNIVNIP..............ETNRNISESSSF..............LNILSKSTQHF 528
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica LFSSSTGNSTKVPPDEGSREKAVSE...............R..ANSSEEKETIS..............VFARQRKNGSKP................TLVRRDSSD 535
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C YETAAVNSMDD..AEVTKNFRVNHH.....QNIEQPSKNIRKLSNYSRE.ISSPLQENCKSPV....KELSIKEKSGTPH................AFVEAIQET 566
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HsNBS1/NBN1 TPSLWKNK..............EQHLSENEPVDTNSDN.................NLFTDTDLKSIVKNSASK..........SHAA.......EKLRSNKKREM 553
NP 038780.3 nibrin Mus musculus GPSLWKSK..............E.HQSQNATLDREADT.................SSVGGMDIELNRKSPDRK..........PLPT.......ETLRPRKRKDV 552
XP 020944795.1 nibrin isoform X1 Sus scrofa TPSIWNNK..............EQHLSQNKPVEKKTD..................NLFADIDLKSTVKNSTRA.......MGVAVST.......EKLRSEKRKEI 551
XP 010586690.1 nibrin isoform X1 Loxodonta africana TLSTWRHE..............EQNPFQNEPVDKKPD..................HVFTDTDLKSNVKNPTNA..........SLPP.......EKLTSKKRKEI 553
XP 028918726.1 nibrin Ornithorhynchus anatinus PASPCSSR..............ESQQLQKGPLTLEPKSS................DSFSRSNVEHDTEK.........RTAAGSLPE.......AESALKKRKKP 549
NP 989668.1 nibrin Gallus gallus ASSAWNSE.............KEQHGKGNN................................IQLGRESGELA...SDKTDIKITFS.......ENPAPKKRKEL 544
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos ASSVWKSE.............AQQHQKENNILAPNPN..................FALEDTGIKLMRESGKLA...SDKTDTKATSS.......EKHVPKKRKEL 559
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata TSLIRNTE.............AKQHQKKNNILDPNAS..................FA.EDMSIKPMRESVKVT...SDRTNTETTSS.......ENHAPKRRKEL 557
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus ASSVQNSE.............AESYQKENNIPDLSPN..................FALDDTGIKLVRESAKLT...CDKTNTKTASS.......EKHASKKRKEL 559
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis TSSTWKSK.............IEQPQREQYTLDPKTN..................LLHIDTGIKCATESRKSE...SDKTAAKNISS.......TKPVSSKRKEQ 563
XP 008167725.1 nibrin Chrysemys picta bellii TSLMWKSK.............VEQTQKEQFTLDLKTN..................LSPVDTSLKLAIESSKSE...KDKTVTKNVSS.......EKPASKKRKEL 594
XP 007441341.2 nibrin Python bivittatus PFLLWENS..............MDSQKVQCASKQGLN..................DSYMDSGKSLIMENNKLK.....QTGMESTSV.......EKPA..KRKEL 559
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis PFLLRENN..............VDSQKGQRAATQGVS..................DSNLDSRKSSIVENNKLK.....QTGMKSILL.......EMPASKKRKKI 554
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis TEALDKEED..............................................NFDSDLDMELAMSCDQIL......MGSNKVIP.......EDPTMKKRKVP 548
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri FSLPVTDS..............EMLSLDDVDLDKELN.....................VVPKEKPDLSNTRPK...GNNEASTSIV........EKDASMKRKQP 557
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae TTTLQKNS.............TEKLQRKQCPSLIPSE..................PFVVEPKQKPSVRGENSGSAFNKSPEAVCVSS.......EKAASKKRKEP 567
NP 001014819.1 nibrin Danio rerio NRSHKTSSE...................................................................ETSLGQACGTG.......QNSSSKKRKEP 537
XP 030226503.1 nibrin Gadus morhua SSSAASRNP..........TGAQSPPGSEFDLFTRPMDTQ....................................SRAGGVSHPSQ.......QGTLGRKRKEL 566
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii EPSVGRRDL..........DLTQFTQAERFSASFIIGSS................TEGSKGNCEVVCKRETTG..INVPDKSIRLAD.......EVHRSNKRKGL 562
XP 032813356.1 nibrin isoform X2 Petromyzon marinus PDNGTRGE...........DSHQPAPPKTTAGTPRTPAGELGA..........RG.....................GNAEGVPAPSEQSH....TQTTTKKKKGF 596
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus RIETLGNKE..........AGSKPKQRQQGTLDAFRKPLE...........................KSEKPD...GKMKGRAGMEEESR...RVEDVNRVKEEP 587
NP 001246702.1 nbs, isoform D Drosophila melanogaster DKHAVPAKRPV.......LSVASSDEEDEGDLFQFRKSPQKPAETVVQPRIAGKGNAPARISVVDFLEKSQAQ...EPAPVPPQLES......QSQTQPRKRLRL 619
XP 026301749.1 nibrin isoform X1 Apis mellifera SENLEIKKN.........ENIQKFEESKDSVVNKKIKLNE..................VNSEKENFLRNSKLK...EIKSNINNCQN......STQTLTDNKSDD 597
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica DDDVVNRGNRRSVKRKAMFSYDDEEEEKEENARPVKR.......................LGKKFVFETEEDS...NSTTAPAGDTELHEVKDSEEDISRERRDT 614
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C KNREVKRVKST.......IVELKDEELSEEAINQLKN..................LAIVEPSNNLLRKSFDSE...GNKTSRTTEKWENSL...MEPEWHKRKNF 640
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NP 038780.3 nibrin Mus musculus .................DLATE..EEVLEELLRSTKPEL...........AVQVKVEKQEADD..........................TIRKKPRMDA.E.... 596
XP 020944795.1 nibrin isoform X1 Sus scrofa D................DLAIE..DEIFEQLFKNTKPEL...........KIEVEVQKQEEDV..........................NIRKRPRLDR.E.... 596
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XP 028918726.1 nibrin Ornithorhynchus anatinus D................DLALE..PDILQ.AIESFEHDC...........DSEMGEENQENGA..........................SVKKKQRLDA.K.... 593
NP 989668.1 nibrin Gallus gallus D................DVSED..VETLEMVFESRDLDW...........EEQTANGDQEAQS..........................NKRKKRCLET.K.... 589
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos N................DLPED..TATLEIVFGSRDLDW...........EEQMADHDQEAQG..........................NTQKKICLEA.K.... 604
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata D................DLSKD..TEALEIVFGSGDIDW...........EDQMTDHDQEAQS..........................SKRKKQCLEA.K.... 602
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus D................DLSED..TETLEIVFGSGDLDW...........EGQMADHDQEAQ.............................RKKRCLET.K.... 601
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis D................DLIEE..TDTLEVVFGSKQLDW...........EDNVEDPGIEHQA..........................NTQKKRRLET.D.... 608
XP 008167725.1 nibrin Chrysemys picta bellii G................DLVED..AATLELVFGSKELDW...........EAEMGDCGEEHGT..........................NMQKKRRLET.K.... 639
XP 007441341.2 nibrin Python bivittatus E................DSVED..EASLELVFASQELDP...........EEDIGGQDEENAQ..........................NAKKKMKLDN.K.... 604
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis E................DPVED..EASLELVFASQELDL...........EENIGEQDAKNTQ..........................NAKKKVKLDL.K.... 599
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis D................DHVVE..ESDID.....SDEGI...........SANAEQNDTESNL..........................NKTKKRKLDS.K.... 588
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri DN..............EDDVVE..ESDLE......NDEI...........SDQVKQKVPKSHS..........................VLVKRQRLDS.E.... 598
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae N................DLDDD....LLLLAFESELLEG...........DADLTDQGTASVM..........................NVSRKRRMVP.E.... 610
NP 001014819.1 nibrin Danio rerio EQ..DTLLGAEEPTAADDLEMS..LEELEFLMSDEMD.............EPPQTAANKKQRL.........ESGLTSKINSE......QLSNQQEVTESK.... 606
XP 030226503.1 nibrin Gadus morhua EEVGDKELEKE...KADDLDME....ELESLMSLEMEDF..........GEPSRAAPDQQAQLVGNRSVDKRNPASTVAVEHS......STSKRPRVDP.RDPVG 647
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii D................DFNIQPVDGILE.......................DDAGPSREEWL..........................VISKRRKVEP.E.... 597
XP 032813356.1 nibrin isoform X2 Petromyzon marinus E................EFAME............................EPTEEGETQEGAGGP........................SAKRRRYADS...... 627
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus MD..EGETDFERIVERDDDDEE..AEEVE.......DDP...FHYERKKPKKTPEAGRTEERM..........................ESKAEQKVDGGKR... 649
NP 001246702.1 nbs, isoform D Drosophila melanogaster E............................LLNESDSDDCDNLFNF....ADSKKKRKTQEAQR.........NDDSTDGLF........NFNSERPSDHDDE... 672
XP 026301749.1 nibrin isoform X1 Apis mellifera I.........FEINNSKDENME.....IQIINSPCKDHF...........HTDINDKNCKIVQ..........................TLEENRKRSK.K.... 646
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica S................RVVVD......SVVNDSEMDDI...........KPEVSAAPGD........................WL...SVATSVRVKP.E.... 654
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C K................TFVKV............................RPKSKAHKEEGKN.........NTQSSDFIRNAAFLITRNYVPLKKYSK.K.... 687
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XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos .................................................................GSRIQ.EANVKQREENKI...................... 621
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata .................................................................GSRIP.EVNVNQREENKVLKEEELGS...........VLT 630
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus .................................................................RSRIQ.EVNVKQREENKILKEEVLGS...........VLT 629
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis .................................................................ENRIE.KENVTRNEGSRIL.ENEFGC...........VLT 635
XP 008167725.1 nibrin Chrysemys picta bellii .................................................................GKRIE.EENVIQEEANRILQENELGT...........VPT 667
XP 007441341.2 nibrin Python bivittatus .................................................................G.....EIST.KVEATRLLEKNEES............IPA 626
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis .................................................................ETTLR.NTET.KIEATRFLGKNEES............LPA 625
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis .................................................................IEGVK.ELTIKPHEIGTKAQAKTNTP..EMEPSVKK.EIE 624
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XP 030226503.1 nibrin Gadus morhua AGPGPSGGLLKGSTSTTTTTTTTTTTQSLEAENCTNSIMRPNPLITADRAGGARWLCGGPEEAPAGTRSQEALAVKDENVSMVVDGSEALG...........GTA 741
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii .................................................................DLSLP.EKPSKAEFDHKLLHSDKRTS.............E 623
XP 032813356.1 nibrin isoform X2 Petromyzon marinus ......................................................................................................... 627
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus ............SSKRTADWS..................................................DENDGESSRAQTSRENDGGG....MWKKKARIDV 688
NP 001246702.1 nbs, isoform D Drosophila melanogaster ............DSRLTEPFVP.................................................ETESKKQSKYIVAPRRDRPKKVDISGWLSCSRLN 716
XP 026301749.1 nibrin isoform X1 Apis mellifera .................................................................TCKTF.NENDIDEEFTISIRKK.................. 667
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica .....................PS.................................CSGDGARRSFNRDVDTEDSERDGISGAVPADTHSD.........VQGLE 696
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C .................................................................DTTTKWGTEENEDMFALTEMERFGSN..........TFMS 717
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HsNBS1/NBN1 ..KKRELKEDSLWSAK.EISNN......................DKL.......QDDSEMLPKKL...LLTEFRSL.VIKNSTSRNPSGINDD.....YGQLKNF 685
NP 038780.3 nibrin Mus musculus ..KKDELQTESWSTKH.EIANS......................DGL.......QDSSEELPRKL...LLTEFRSL.VVSNHNSTSRNLCVNE.....CGPLKNF 683
XP 020944795.1 nibrin isoform X1 Sus scrofa ..KKCELKKESLWSVK.EIPNN......................SEL.......EDEGEMLPRKV...LLTKFESL.VVSNSFSRNLSSINND.....YGELKNF 683
XP 010586690.1 nibrin isoform X1 Loxodonta africana ..KKCENKEESLLSSKEELSNN......................DEL.......QDDGEKLPRKV...ILTEFRSL.VVTNSASRNPSLVDND.....YGQLKNF 686
XP 028918726.1 nibrin Ornithorhynchus anatinus ..KTDEIKKKSPERVPEQQNNN......................ENR.......QDDSEVLPKKL...LLTEFRSL.VVGHTRARNSSTVRSD.....YGHRNNF 682
NP 989668.1 nibrin Gallus gallus LEDKSKIKEESSVSIRNKLINH......................NKL.......EDDSSRLPSKL...LLTEFRSL.VVSCPRSNSPTMRNTK.....CRGQNNF 684
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos ...................LNH......................NKL.......QDDSSNLPSRL...LLTEFRSL.VVSHPRQNSQLTGNTS.....YGGKKNF 669
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata SEMKSNIKQESPV......LNH......................SKL.......QDDSSNLPSRL...LLTEFRSL.VVSHPRQKSHFPGNTS.....YGGKKNF 691
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus PEMKSEFKEQSPV......LNH......................NKV.......QDDSSNLPSRL...LLTEFRSL.VVTRPRQNSQLTGNTS.....CGGKKNF 690
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis SEKENKIKQESSM......LSH......................DKL.......HDDSHSLPSKL...LLTEFRSL.VVSHPRPNAQITAKNN.....YGELKNY 696
XP 008167725.1 nibrin Chrysemys picta bellii SKKKIEIKQESSV......LNT......................DGL.......QDVSSNLPSRL...LLTEFRSL.VVSHPRPNSLVAAQIN.....YKQLNNF 728
XP 007441341.2 nibrin Python bivittatus KKQKEEMKEESPK......PNP.................................DDSSYLPSKL...LLMEFRSL.VVTQPRKIG.CPANSD.....YSHLNNF 682
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis ETQKEEIKEEPPE......PNP......................GKC.......GDVSSYLPNKL...LLMEFRSL.VVTQPRKIS.PQANSD.....YGHLSNF 685
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis VKTEFEVKKEPESPQK.ETKCV......................PDL.......AGESDALPSRL...LLTEFKSL.VVTRPVRNNNTTSNSS.....NENCQNF 690
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri VKTEPSIKQEPESLYE.DKKTVM.....................MTVQ....PKGENDDNFPSRL...LLTEFRTLVVVSRPATYSQYTANAK.....QGNGPNF 701
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae NELAESVKKERAA...............................SKAL....LAGEYDENLPTKL...LLIEFKSL.VVSRPRAFVQSTTSME.....QGQVKNY 702
NP 001014819.1 nibrin Danio rerio ......ISQTSEAVLKQEMRAST....................SNSG.......PKNDPDLPRKL...LQVQFMSL.TVNNSSRSRPGPLQTH.....NPNDKNV 749
XP 030226503.1 nibrin Gadus morhua RGQPMEVLEKPLKVFK...........................QDKI......ASEAEEGLPKRL...VLVEFKSL.MVTAPPRGKPQQTQG......PSSTKNF 803
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii VKQKTEILDPLAVSLN.ESNNH......................EKLF....NEAEYNEMLPSKL...LLTVFKTL..VNHTRQKIVPTSNAD.....NSQVKNF 691
XP 032813356.1 nibrin isoform X2 Petromyzon marinus ....PPVKQEPVV.......................................AGDPEDVTAPTAL...LLCEFRSL.VLARPTASSHAGLPDTPTLLSGTLRRNF 685
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus FSQEEEAAAESSQSQEDEPDSRSAFSEDAMNLPRGFISARIPIEDQVSVKIEKDYMQEEGLPSKL...IKVTNAAL.VIRKKRNPPRRAVQEL...GSGRQVKNF 786
NP 001246702.1 nbs, isoform D Drosophila melanogaster DNIKSEIDADSVKM.............................ETSI.....KADPDEEQWLAAMKDSIEVRMCNLNIVIRSQEEVDASLEDS..VNKHGGRKNF 785
XP 026301749.1 nibrin isoform X1 Apis mellifera ....................................................................SCVENSNVELITINEEQNNSNTLTK..FHSSFLRNRF 702
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica DDVKPQMEEEELLLDN.................AG.........NPL.......RNFCEVKMVNL...LARPIGSK.AVRNSSKGAPSTS........SNGLKNF 756
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C DNINSNTIQKRSQALN.......................RFTNEDSS.....NEGEEDSFSFSRC.................................SGTAASV 761

690. 700. 710. 720. 730. 740. 750.
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HsNBS1/NBN1 ..KKFK.KVTYPGAGKLPH.IIGGSDLIAHHAR.......KNTELEEWLRQEMEVQNQHAKEESL.............ADDLFRYNP......YLKRRR 754
NP 038780.3 nibrin Mus musculus ..KKFK.KATFPGAGKLPH.IIGGSDLVGHHAR.......KNTELEEWLKQEMEVQKQQAKEESL.............ADDLFRYNP......NVKRR. 751
XP 020944795.1 nibrin isoform X1 Sus scrofa ..KKFK.KVAYPGAGKLPH.IIGGSDLIAYHAR.......KNTELEDWLKQEMEVQNQHAKEESL.............ADDLFRYNP......NVKRRR 752
XP 010586690.1 nibrin isoform X1 Loxodonta africana ..KKFK.KVTFPGAGKLPH.IIGGSDLIAHHAQ.......KNRELEEWLRQEMEVQNQHAKEESL.............ADDLFRYNP......NVKRRR 755
XP 028918726.1 nibrin Ornithorhynchus anatinus ..KKFK.KVAYPGAGKLPQ.IIGGSDLIAHHAR.......KNAELEEWLRQEMEIQSQRAKEESL.............ADDLFRYNP......NGKKRR 751
NP 989668.1 nibrin Gallus gallus ..KTFR.KVPYPGAGQLPY.IIGGSDLVAHQAR.......KNSELEEWLREELEEQNRRAREESL.............ADDLFRYDP......NVKRRR 753
XP 029866986.1 nibrin isoform X1 Aquila chrysaetos chrysaetos ..KMFK.KVAYPGAGQLPY.IIGGSDLIAHHAK.......KNSELEEWLRQEMEEQNRHAREESL.............ADDLFRYDP......NVKRRR 738
XP 030122256.2 nibrin isoform X1 Taeniopygia guttata ..KMFK.KVAYPGAGQLPH.IIGGSDLIAHHAK.......KNSELEDWLRQEIEEQNRHAREESL.............ADDLFRYDP......NVKRR. 759
XP 033921833.1 nibrin isoform X4 Melopsittacus undulatus ..KLFK.KVAYPGAGQLPY.IIGRSDLIAHQAK.......KNSELEEWLREEMEEQNRHAREESL.............ADDLFRYDP......NVKRRR 759
XP 006266756.2 PREDICTED: nibrin isoform X1 Alligator mississippiensis ..KKFK.KVAYPGVGQLPH.IIGGSDLIAHNAK.......RNSELEEWLRQEMEEQNRHEKEESL.............ADDLFRYDP......HVKRRR 765
XP 008167725.1 nibrin Chrysemys picta bellii ..KKFK.KVPYPGAGQLPH.IIGGSDLIGHHAK.......KNSQLEEWLRQEMEEQNRHAREESL.............ADDLFRYDP......NVKRRR 797
XP 007441341.2 nibrin Python bivittatus ..KKFK.KVAYPGAGRLPN.IIGGSDLIAHHAR.......RNSEMEDWLRQEMEEQSRQTREESL.............GDDLFRYDP......RIKRR. 750
XP 013917592.1 PREDICTED: nibrin Thamnophis sirtalis ..KKFK.KIAYPGAGRLPN.IIGGSDLIAHHAR.......RNPDMEDWLRQEMEEQNCQTREESL.............ADDLFRYDP......RIKRR. 753
XP 002934471.3 nibrin isoform X2 Xenopus tropicalis ..KKFK.KVAYPGAGSFPH.IIGGSDLIAHDRK.......RNAELEQWLRQEVEEQTQQAKEESL.............AEDLFRYNPK.....SNKRRR 760
XP 018431775.1 PREDICTED: nibrin Nanorana parkeri ..KKFR.KTAFPGAGSFPH.IIGGSDLIAHDKK.......KNSEIEQWLRQEMEEQTQQAREQSL.............AEDLFRYNPK.....NMKKRR 771
XP 006008581.1 PREDICTED: nibrin isoform X1 Latimeria chalumnae ..KRFK.KVAYPGAEGLPH.IIGGSDLIAHQSK.......KNSELEEWLQQEMQEQSQRAREEFL.............SDDLFRYDPK.....SVKRRR 772
NP 001014819.1 nibrin Danio rerio ..KRFR.KKNVPGFDGLPK.IIGGSDLVAHNRS.......KHSELEEWLRQAAEEEKLNEREEYL.............GDDLFRYNP......RPAKKR 818
XP 030226503.1 nibrin Gadus morhua ..KCFC.KVRGSSTERLAR.LIGGGDLLAHNRG.......KNSELDDLLKDASEEEQQSRRDESL.............GDDLFRYNPS.....RLSKKR 873
XP 007901387.1 PREDICTED: nibrin Callorhinchus milii ..KKFR.KVLYPGGEGLPR.IIGGTDLKAYQTK.......NNSEMEEWLRQEIEEQSQQAKDDIL.............ADDLFRYDPK.....SVKRRR 761
XP 032813356.1 nibrin isoform X2 Petromyzon marinus ..KTFR.KAARGVTSTLPRVVIAFSDLYHHE.........EESDDHAWI.....EESQRTQEEVL.............ADNLFG............... 739
XP 030831482.1 nibrin isoform X2 Strongylocentrotus purpuratus ..KKFR.KAGYAGQSAIPR.IIGGNDLFTHYNN.......PSKDIEDMFNEEVRAEKKKDKQEVI.............AEKLFAFEPRRG..PASKRKR 859
NP 001246702.1 nbs, isoform D Drosophila melanogaster ..KKFV.KTKNPHPQKR...IVALKSL....................................RL.............ADGMVT.........CV.... 816
XP 026301749.1 nibrin isoform X1 Apis mellifera HGKTFK.KVYN.........LIPKKRIT..................................................LDDMYVWNK......CDITNI 735
XP 005099806.1 PREDICTED: nibrin-like Aplysia californica ..KKFR.KTEHAGTGKLPT.IIGGRDLEVYLGN.......RHKDIEDLFSVGLAEENRQRMEDKR.............NQDLFDWDSSKSKKPAVKKRR 831
NP 010657.3 Xrs2p Saccharomyces cerevisiae S288C ..QPLKNKIFITDEDDLGD.IDDKSDRLNHRENNRNLFVVKEMNLRPNLSEECSKQSRHSRSATSRSRGSFGASNNGDGDDDDDDGPKFT...FKRRKG 854

X non-conserved

X similar

X ≥ 98% conserved






