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Tables and Figures

Table S1 and S2 give the detailed field descriptions for two tables provided in ValidNESs. Figure S1 shows the submission interface
and an example of NES prediction result.

Case Study

We made an investigation among 28 multiple NES-containing proteins whose homologs are available in HomoloGene
(http://www.ncbi.nlm.nih.gov/homologene), resulting in 13 homolog groups containing at least one NES abrogation. In this
supporting online material, we provide multiple sequence alignments of these abrogated NESs and their flanking regions. The
NCBI reference sequence (RefSeq) accession number of the validated NES-containing proteins is denoted in black while the
homologs with or without NES abrogation are denoted in red or blue respectively. The validated NES is shown in bold and
underscored. Mutations into amino acids other than L, I, V, F or M at the essential hydrophobic positions are highlighted in red.



http://www.ncbi.nlm.nih.gov/homologene

Table S1. Description of fields in the table of NES-containing regions

Field Description

ACC* Accession number e.g. S001.

NES_SITE Hyphen-delimited text consisting of the start position, sequence and
end position of the experimentally determined region of NES.

NES_STRC Hyphen-delimited text consisting of the start position, local structure
and end position of the experimentally determined region of NES. The
local structure (when applicable) was first downloaded from PDB and
then assigned by the DSSP program.

PROTEIN_ACC Cross-reference to the table of NES-containing proteins.

REF_DB Cross-reference to UniProtkB and PDB.

TYPE Classical leucine-rich NES or non-classical NES.

LMB Whether or not the CRM1-dependance is validated by treatment of
leptomycin B.

REFERENCE The PubMed PMID of the original paper.

SEQUENCE Sequence of the protein containing specific NES site.

*This denotes the primary key



Table S2. Description of fields in the table of NES-containing proteins

Field Description

ACC* Accession number e.g. POO1.

PROTEIN_NAME Name of the protein.

GENE_NAME Gene name of the protein.

SITE_ACC Cross-reference to the table of NES-containing regions.

REF_DB Cross-reference to UniProtkB, DIP, IntAct, MINT, STRING and
NLSdb.

ORGANISM Species name.

SUB-CELLULAR Gene ontology (GO) cellular component annotation derived from

LOCALIZATION UniProtKB.

SITES Hyphen-delimited text consisting of the start position and end position

of the experimentally determined regions of NES. Multiple sites are
separated by semicolon.

SEQUENCE Full length sequence with the NES region denoted in lower case.

*This denotes the primary key



(A)
Input the UniProt ID

e.g. [IPKA_HUMAN

IPKA_HUMAN

submit

Or protein sequence in one-latter code

e.g. MTDVETTYADFIASGRTGRRNAIHDILVSSASGNSNELALKLAGLDINKTEGEEDAQRSSTEQSGEAQGEAAKSES

| submi!_
(B)
Your Job Id: 1338934722
Name:
IPKA_HUMAN

Prediction at the protein level:

0.66

Prediction at the site level:
Putative site (Probability]
42-LAGLDI-47 (0.93)
23-IHDILV-28 (0.06)

*NESsential score at the protein level indicates how likely the given protein contains a NES and ranges from 0 to 1
*NESsential score of each putative site indicates the probability to be a functional NES and ranges from 0 to 1

Figure S1. The submission interface and result of NES prediction. (A) The submission interface where users can input a single
protein sequence in one-letter code or a UniProt protein name (UniProt ID). (B) An example of a prediction result.



NES1 of NF2L2_HUMAN

HomoloGene:2412

NP 878309.1 181
NP 990448.1 175
NP 035032.1 185
NP 113977.1 185
XP 535975.1 188
NP 001011678.2 192
XP 001096024.2 193
NP 006155.2 193
XP 001145876.2 193

NES2 of NF2L2_HUMAN
HomoloGene:2412

NP 878309.1 513
NP 990448.1 510
NP 035032.1 524
NP 113977.1 524
XP 535975.1 528
NP 001011678.2 534
XP 001096024.2 533
NP 006155.2 532
XP 001145876.2 532

SLPELQOQCLNMPMQETLDMNAFMKPSTEAPTQ--NYSQY--LPGMDHLGS
SLPEL-QCLNIENDNLAEVSTITSPETKPAEMHNSYDYYNSLPIMRK—-—--
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SIPEL-QCLNTENKQOAETTTVPSPEATLTEMDSNYHEYSSIPSLEK-—-
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http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=33504557
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45384114
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=6754832
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=13929118
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=57110675
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=147904942
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297264396
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=20149576
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=332814816
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=33504557
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45384114
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=6754832
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=13929118
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=57110675
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=147904942
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297264396
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=20149576
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=332814816

NES2 of ZO2 _CANFA
HomoloGene:3541

NP 001188499.1 784
NP 990249.1 705
NP 035727.2 718
NP 446225.1 716
NP 001003204.1 720
XP 002808149.1 734
NP 001163887.1 767
XP 003312175.1 767
NES1 of RIPK3_HUMAN
HomoloGene:31410

XP 001343827.1 261
XP 001114079.1 257
NP 006862.2 257
XP 001169864.1 257
XP 850611.2 339
NP 001095354.1 2272
NP 064339.2 262
NP 647558.1 259

FGPISDAANEKLAN-—————— ELPNEFTIAKTEPKDAGSEKSSGVVRLNT
FGPIADVAMEKLST-—————— DLPHLYQTAKTEPRDAGSEKATGVVRLNT
FGPIADIAMERLAT-—————— ELPDLFQTAKTEPKDAGSEKSSGVVRLNT
FGPIADIAMERLTT——————— ELPDLFQTAKTEPKDAGSEKSSGVVRLNT
FGPIADIALEKLAN-—-—-———— ELPDLFQTAKTEPKDAGSEKSSGVVRLNT
CAVIADARWEYLIVTVEFXTIIXLPA-FAFAETEPKDAGSEKSTGVVRLNT
FGPIADIAMEKLAN-—————— ELPDWFQTAKTEPKDAGSEKSTGVVRLNT
FGPIADIAMEKLAN-—————— ELPDWEFQTAKTEPKDAGSEKSTGVVRLNT

ELLKLMMOCWDQEPHRRPSFLDCVHAITATIYTMHARRLNDDVHDVLEQLQ
GLKELMQLCWSTEPKDRPSFQECLPKTDEAFQMVENNINAAVSTVKNELS
GLKELMQLCWSSEPKDRPSFQECLPKTDEVFOMVENNMNAAVSTVKDFLS
GLKELMQLCWSSKPKDRPSFQECLPKTDEAFQMVENNMNAAVSTVKNELS
RLKALMQHCWSHEPKDRPSEFQECQPITEEALNLVNKEMDAAVSTVKKELC
——————————————————————————————————— SKTDSGI-——==—————
KLKELMIHCWGSQSENRPSEFQDCEPKTNEVYNLVKDKVDAAVSEVKHYLS
GLKELMTHCWSSEPKDRPSFQODCESKTNNVYILVQDKVDAAVSKVKHYLS
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http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=320118869
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45382517
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=160333863
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=77735346
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=50978966
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297271042
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=282165810
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=332832110
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=125820276
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=109083189
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=40254844
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114652412
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=345803891
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=156120417
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=256017133
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=21326477

NES2 of RIPK3_HUMAN

HomoloGene:31410

XP 001343827.1 311
XP 001114079.1 307
NP 006862.2 307
XP 001169864.1 307
XP 850611.2 389
NP 001095354.1 229
NP 064339.2 312
NP 647558.1 309

NES1 of ELF3_HUMAN
HomoloGene:3265

XP 002666146.1 60
XP 419257.3 71
NP 001092379.1 71
XP 547356.2 177
NP 001156603.1 90
NP 001019939.1 94
XP 001096374.2 153
NP 001107781.1 71
XP 001150545.1 71

DDEICSSLRSVQISRKPHREVD-—-———————————————————— PODLSC
ELRSSNPRESTPESGQGGTEMDGFRRTTGNQHSRNDVMVSELLNKLNLEG
QLRSSNRRFSIPESGOGGTEMDGFRRTIENQHSRNDVMVSEWLNKLNLEE
OLRGSNRRFSIPESGQOGGTEMDGFRRTIENQHSRNDVMVSEWLNKLNLEE

ENRGS-RILSAPQPGPGGIETEGPRGTTGSH----DITASEMLSKLSLKE
————————————————————————————————————————————— LHLSA
QHRSSGRNLSAREPSQRGTEMDCPRET——————-———— MVSKMLDRLHLEE
QYRSSDTKLSARESSQKGTEVDCPRET-—————-———— IVYEMLDRLHLEE

NVLEWIGFHVEESRFDAGLLNLNYCTMDGLTLCATSKEALMSMEGPELGN
QVLEWISYHVEKNKYDASSIDFSCCNMDGHALCHCTRDOMRLIFGP-LGD
QVLDWVSYQAEKHRCDPGTIDLSRCELDGAALCRCAPEELRLLEGP-LGD
QVLDWISYQVEKNKYDASAIDFSRCDMDGATLCNCAPEELRLVEGP-LGD
QVLEWISYQVEKNKYDASSIDFSRCDMDGATLCSCALEELRLVEFGP-LGD
QVLDWISYQVEKNKYDASSIDFSRCDMDGATLCNCALEELRLVEFGP-LGD
QVLDWISYQVEKNKYDASAIDFSRCDMDGATLCNCALEELRLVEFGP-LGD
QVLDWISYQVEKNKYDASAIDEFSRCDMDGATLCNCALEELRLVEGP-LGD
QVLDWISYQVEKNKYDASAIDFSRCDMDGATLCNCALEELRLVEGP-LGD
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http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=125820276
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=109083189
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=40254844
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114652412
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=345803891
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=156120417
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=256017133
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=21326477
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=292625836
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=363742994
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=149642671
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=73960287
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=253683411
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=67078486
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297281095
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=166851840
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114571825

NES2 of MEX67 _SCHPO
HomoloGene: 38176

NP 595996.1 467 < ——————= PONKRLLRSFDRTLLILPGGSTGILIINDLLVIRSFAGSLGW- 508
XP 452635.1 431 NHGFTSTPNIKLSQKSFDRTMVLVPSPNGSVIIASDSLTIRPFCDS-AW- 478
NP 015156.1 429 NHGYNSTSNNKLSKKSFDRTWVIVPM-NNSVIIASDLLTVRAYSTG-AWK 476
NP 982438.1 426 NHGQONSAQNKLSKKSFDRTWTIVPT-QGSVIIASDLLTVRPYAAG-AW- 472
NP 506567.1 494 LTQTPS———--— PSF--FSRSFLVSPRENDSVAVISDQLFITVASLD-——- 532
NP 506568.2 345 SAIKPENTEEHDNY--FTRTFMVAPRGEGKVAIVSDQLFISSMSKR--—— 388
XP 001923961.1 527 GKSR--————-— ETYRAFSRVFIAVPAGSTGLCIVNDELFVRNATTE-———— 565
NP 006353.2 504 GKSR-—-————-— DSLRAFTRTFIAVPASNSGLCIVNDELFVRNASSE-——- 542
XP 001157986.1 504 GKSR-—-———--— DSLRAFTRTFIAVPASNSGLCIVNDELFVRNASSE-——- 542
XP 001115982.1 506 GKSR-—-———--— DSLRAFTRTFIAVPASNSGLCIVNDELFVRNASSE-——- 544
XP 540901.3 444 GKSR-—-————-— DSLRAFTRTFVAVPASNSGLCIVNDELFVRNASAD-——- 482
NP 001069023.1 505 GKSR-—-———--— DSLRAFTRTFVAVPASNSGLCIVNDELFVRNASAD-——- 543
NP 058093.2 503 GKSR-—-——---— DSLRAFTRTFIAVPASNSGLCIVNDELFVRNASPE--—- 541
NP 067590.1 503 GKSR-—-——--- DSLRAFTRTFIAVPASNSGLCIVNDELFVRNASPE--—- 541
NP 524660.1 491 DETNNPASMELYDVRHFARTYVVVP-QNNGFCIRNETIFITNATHE-—-- 535
XP 307993.4 512 GSGN---—--— MEQIRSFQRTLVIVP-SNGGFCIRNEMMHVNTVTRA---— 550
NES2 of DAB1_MOUSE

HomoloGene:32084

NP 001035775.1 462 FSSYFSRVGMAQDTDDCDDFDI SQMN—-——— SHRHFTTPPQLTPPRPSAE 506
NP 989569.1 443 FSSYFNKVGMAQEADDCDDFDISQLNLTPVTSTTPSTNSPPTPAPRQSSP 492
NP 796233.2 443 FSSYFNKVGVAQDTDDCDDFDISQLNLTPVTSTTPSTNSPPTPAPRQSSP 492
NP 705885.1 443 FSSYFNKVGVAQDTDDCDDFDISQLNLTPVTSTTPSTNSPPTPAPRQSSP 492
XP 002686414.1 443 FSSYFNKVGVAQDTDDCDDFDISQLNLTPVTSTTPSTNSPPTPAPRQSSP 492
XP 003434697.1 443 FSSYFNKVGVAQDTDDCDDFDISQLNLTPVTSTTPSTNSPPTPAPRQSSP 492
XP 001114475.1 441 FSSYFNKVGVAQDTDDCDDFDISQLNLTPVTSTTPSTNSPPTPAPRQSSP 490
NP 066566.3 443 FSSYFNKVGVAQDTDDCDDFDISQLNLTPVTSTTPSTNSPPTPAPRQSSP 492

XP 001155092.2 443 FSSYFNKVGVAQDTDDCDDEDISQLNLTPVTSTTPSTNSPPTPAPRQSSP 492



http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=19112788
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=50305351
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=6325088
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45184720
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=17562776
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=71984239
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=189534068
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=15487670
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114638083
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=109105694
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=345783233
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=115495603
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=31980798
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=25742576
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=17933682
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=158284948
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=100818614
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45383654
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=70909361
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=24025618
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297473131
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=345800438
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=109005045
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=33350928
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=332809117

NES1 of MLXPL_RAT
HomoloGene:32507

NP 001104311.1 1
NP 067430.2 1
NP 116569.1 1
XP 003318716.1 1
XP 001115131.2 1
XP 546925.2 1
NP 001192337.1 1
NES2 of PCNT_HUMAN
HomoloGene:86942

XP 002662350.2 2080
XP 421895.3 1419
XP 548735.4 1330
XP 002685207.2 1061
NP 006022.3 1151
XP 003319184.1 1086
NP 032813.3 925
XP 002728982.1 927

—--MAEAQLGLPGPFAQPPVGPCPDSDEFDSDPEDAAAGGAGPGAAVQONPSQ
--MARALADLSVNLQVPRVVPSPDSDSDTDLEDPSPRRSAGGLH---RSQ
--MAGALAGLAAGLQVPRVAPSPDSDSDTDSEDPSLRRSAGGLL---RSQ
—-—-MAGALAGLAAGLQVPRVAPSPDSDSDTDSEDPSLRRSAGGLL---RSQ
-—-MAGALAGLAAGLQVPRVGPSPDSDSDTDSEDPSLRRSAGGLL---RSQ
—-—-MAGALAGLAAGLHGPRGVPSQDSDSDTDSEDPSARRSAGGLL---RSQ
MTMAGALAGLVAGLQGPRVVPSPDSDSDTDSEDPNTRRSAGGLL---RSQ

ATQORODLOTARDKLORIVKEMLRITITTEEHISHKLGSCVSGGQ—-—-SE
SKDERKKMQODSYQCVLKWLVELVKATIAVEDLICSKIGLCLDNSMASADS
SDRERRALRDALRRLLSLEGEMLKVAIALKSRISERVGLCLEDEDPPGAW
SHGERRALQDTLRRLLGLEFGETLQTAIALKSRIGERVGLCLEDRSPPTTQ
SHSERGALQDALRRLLGLFGETLRAAVTLRSRIGERVGLCLDDAG-—-—-A-
SHSERGALQDALRRLLGLEFGETLRAAVTLRSRIGERVGLCLDDAG-—-—-A-
AQGEGKALRDALRRLLDLEGDTLKAAVTLKSRISERAGLLLDHED---AA
AQSEGKALRDALRRLLDLEFGETLKAAVTLKSRISERAGLLLDHED---AV
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http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=161019166
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=34328263
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=14602433
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=332867655
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297288137
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=73957683
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=329663996
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=326668478
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=363735793
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=359323622
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=359062823
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=81295809
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=332872363
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=93004085
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=293356749

NES4 of PCNT_HUMAN
HomoloGene:86942

XP 002662350.2 2469

XP 421895.3 1783
XP 548735.4 1715
XP 002685207.2 1446
NP 006022.3 1528
XP 003319184.1 1463
NP 032813.3 1305
XP 002728982.1 1307

NES5 of PCNT_HUMAN
HomoloGene:86942

XP 002662350.2 2718
XP 421895.3 1958
XP 548735.4 1901
XP 002685207.2 1632
NP 006022.3 1714
XP 003319184.1 1649
NP 032813.3 1439
XP 002728982.1 1384

QVESLQALIKDKMEDYSVLLLAKEQCOQRDVEERNDE IEKLATRIRELEQA
GVESLQAEVEEKVDDYNKLLLEKEQKHQETAARDKEIEKL-——-—-———————
EVELLQEKLREKSDGEFNELVIKKELADRQVMIQEEEIRRLEE-——————-—
EVELLEEKLREKSDGLNELILKKELVDRQVLIQGEEIRRLEE-——————-—
EVELLOQOQKLREKLDEFNELAIQKESADRQVILMQEEEIKRLEE-——————~—
EVELLRQKLREKLDEFNELAIQKESADRQVLMQEEEIKRLEE-———————~—
EVELLQEKLREKLDGEFNELVIKKDFADQQLLIQEEEIKRLEE-———-—————
EVELLQEKLREKLDGEFNELVIKKDLADQQLLIQEEEIKHLEE-———-————~—

IEELRSLVERLQCDQERLQOAKEEEMEQLHEVINKLOQEEISQLDPNHHET
IEELRSVIEYLRGDQERLCKDKDEEVEQLHEVIEKLOKELAQIGPVCHEV
IEELRSITENLRENQOQRLOKEKAEEMEQLHEVIERLOQEELSLGAPAVPAA
VEELKSITETLRENQARLOQKDNAEETIEQLHEVIEKLORELPLGGPEAPKA
IEELKATIENLQENQKRLOKEKAEEIEQLHEVIEKLQHELSLMGPVVHEV
IEELKATIENLQENQKRLOKEKAEEIEQLHEVIEKLQHELSLMGPVVHEV
IDELKSLIENLQENQROQLOKDKAEEIEQLHEVIEKLQSELSLMGPKVHEV
IEELKAITEHLOQENQEQLOKAKAEEIEQLHEVIEKLQSELSLMGPTVHEM

2518
1822
1756
1487
1569
1504
1346
1348

2767
2007
1950
1681
1763
1698
1488
1433


http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=326668478
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=363735793
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=359323622
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=359062823
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=81295809
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=332872363
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=93004085
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=293356749
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=326668478
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=363735793
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=359323622
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=359062823
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=81295809
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=332872363
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=93004085
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=293356749

NES2 of MALT1_HUMAN
HomoloGene:4938

NP 495424.2 382
XP 690409.3 436
XP 003642952.1 456
XP 533392.2 632
NP 766421.1 469
XP 225927.5 469
XP 002697882.1 707
XP 001086151.1 472
NP 006776.1 472
XP 523938.2 472

NES1 of ATF2_ HUMAN
HomoloGene:31061

XP 001345237.4
NP 990235.1
NP 112280.1
NP 001075053.2
NP 001020264.1
NP 001871.2
XP 001151932.1
XP 535970.2

e e N = =

ATSAFVEYSEQFKKFHRAHRNMVYGYSTSGGVGAYEVK--GEVNGVFMKY

DAMPNV--—-———--— MLKVTANIVEFGYATCQDAEAFELSSSGFTNGVFEFIKFE
DTILILD--—-———- ALKVTANIVEFGYATCQGAEAFEIQQLGLANGIFMKFE
DTIPILD--—-———- ALKVTANIVEFGYATCQGAEAFEIQHSGLANGIFMKFE
DTIPILD-—-—-———- ALKVTANIVEFGYATCQGAEAFEIQHSGLANGIFMKFE
DTIPILD-—-—-———- ALKVTANIVEFGYATCQGAEAFEIQHSGLANGIFMKFE
DTIPILD--—-———- ALRVTANIVFGYATCQGAEAFEIQHSGLANGIFMKFE
DTIPILD---———- ALKVTANIVEFGYATCQGAEAFEIQHSGLANGIFMKFE
DTIPILD-————-—- ALKVTANIVFGYATCQGAEAFETIQHSGLANGIFMKE
DTIPILD-—--———-- ALKVTANIVEFGYATCQGAEAFEIQHSGLANGIFMKFE

—————————————————— MSDDKPFLCTAPGCGOQRFTNEDHLAVHKHKHE
—————————————————— MSDDKPFLCTAPGCGOQRFTNEDHLAVHKHKHE
—————————————————— MSDDKPFLCTAPGCGOQRFTNEDHLAVHKHKHE
MKEFKLHVNSARQYKDLWNMSDDKPFLCTAPGCGQRETNEDHLAVHKHKHE
—————————————————— MSDDKPFLCTAPGCGOQRFTNEDHLAVHKHKHE
MKFKLHVNSARQYKDLWNMSDDKPFLCTAPGCGOQRFTNEDHLAVHKHKHE
MKEFKLHVNSARQYKDLWNMSDDKPFLCTAPGCGQREFTNEDHLAVHKHKHE
MKFKLHVNSARQYKDLWNMSDDKPFLCTAPGCGQREFTNEDHLAVHKHKHE

429
477
498
674
511
511
749
514
514
514

32
32
32
50
32
50
50
50


http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=25149817
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=189519670
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=363743980
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=73945942
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=27370250
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=293354987
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297489842
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=109122291
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=5803078
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114673327
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=326670448
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45382481
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=13591926
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=274322606
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=68799916
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=22538422
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114581873
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=74004656

NES1 of TOP2A_HUMAN

HomoloGene:830
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XP
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NP
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452818.
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NP
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035753.2

NP

071519.2

XP

002696055.

XP

537646.2

XP

002808175.

NP

001058.2

XP

003315524.

NP

476760.1

XP

319665.4

XP

001348490.

NP

595805.1

NP

189031.1

NP

001047833.

1102
1086
975
967
971
1028
995
993
991
990
992
992
959
992
961
974
973
1013
1021
982

QOKNVAITNLVAFDTNGQIRKYDKVEDILEEFYHYRLNVYAARKAHWLRVE
TKTVATTNLVAFDTRGKIHKYENPQEIMEEYYHYRLNLYGERKKHWLKVY
ISTVSLSNMVLEDAHNKIKKYNDVKEILTDFEFYVRLEFYQKRKDYMIERL
ISPISLMNMVAFDPHGKIKKYNSVNEILSEFYYVRLEYYQKRKDHMSERL
VSTVSLSNMVAFDPQGKIKKYDDVRDILSDEYYTRLTYYQKRKDYIGERL
QAVINTTCMVLEFDAAGCLRTYTSPEAITQEFYDSROEKYVORKEYLLGVL
ONLLTCNSMVLEFDHVGSLKKYESVODILKEFFELRMKYYVLRKDWLVGML
QTNLTCNSMVLEFDHVGFLKKYESPODILKEFFELRLRYYGLRKEWLIGML
QSSLTCNSMVLEFDHVGCLKKYDTVLDILRDFFELRLKYYGLRKEWLLGML
QTSLTCNSMVLEFDHVGCLKKYDTVLDILRDFFELRLKYYGLRKEWLLGML
QTSLTCNSMVLEFDHVGCLKKYDTVLDILRDFFELRLKYYGLRKEWLLGML
QTSLTCNSMVLEDHVGCLKKYDTVLDILRDFFELRLKYYGLRKEWLLGML
QTSLTCNSMVLEDHVGCLKKYDTVLDILRDFFELRLKYYGLRKEWLLGML
QTSLTCNSMVLEFDHVGCLKKYDTVLDILRDFFELRLKYYGLRKEWLLGML
QTSLTCNSMVLEDHVGCLKKYDTVLDILRDFFELRLKYYGLRKEWLLGML
TTTLSTNOMHAFDONNCLRREFPTAIDILKEYYKLRREYYARRRDEFLVGQL
TSSISTASMNAFDDKNYLKRYAHANETIFMEEFYTVRLDFYGKRRAYLLGML
KSTLTTTNMTLEDPNLKLORYSTELDILKEFCYQRLKAYENRKSYLISKL
SRTQATSNMIAFDASGRIKKYDSVEDILTEFYEVRLRTYQRRKEHMVNEL
TTTIATSNMHLEDKKGVIKKYVTPEQILEEFFDLRFEYYEKRKETVVKNM

1151
1135
1024
1016
1020
1077
1044
1042
1040
1039
1041
1041
1008
1041
1010
1023
1022
1062
1070
1031


http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=39975823
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=164425154
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45191011
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=6324241
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=50305715
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=17535065
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=51467892
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45382161
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=153945749
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=38259192
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=359076890
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=73966009
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297272911
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=19913406
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=332847785
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=17136538
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=158299572
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=124809097
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=19112597
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=15229538
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=115448107

NES1 of NPM_HUMAN
HomoloGene: 81697
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001030518.

XP

001092135.

=

NP

001239100.

NP

002511.1

XP

001151979.

NP

955460.

NP

990598.

NP

=

032748.

NP

037124.1

NP

001030518.

XP

001092135.

=

NP

001239100.

NP

002511.1

XP

001151979.

el e e e

43
51
49
49
49
49
49
49
49

————— MDLEQOMG---PQTFLYGCELKAGKDITENPEDDDYDHQLSVRMAC
MEDSAMDMESMGPLRPOTFLEFGCELKAEKEYQFKVDDEENEHQLSLRTVT
MEDS-MDMD-MSPLRPONYLFGCELKADKDYHFKVDNDENEHQLSLRTVS
MEDS-MDMD-MSPLRPONYLFGCELKADKDYHFKVDNDENEHQLSLRTVS
MEDS-MDMD-MSPLRPONYLFGCELKADRDYHFKVDNDENEHQLSLRTVS
MEDS-MDMD-MSPLRPONYLFGCELKADKDYHFKVDNDENEHQLSLRTVS
MEDS-MDMD-MSPLRPONYLFGCELKADKDYHFKVDNDENEHQLSLRTVS

MEDS-MDMD-MSPLRPONYLFGCELKADKDYHFKVDNDENEHQLSLRTVS

MEDS-MDMD-MSPLRPONYLFGCELKADKDYHFKVDNDENEHQLSLRTVS

VDPSTKDELNVVEIEGODSEGQKVKAVLATLKPSTLPSVCLGGFEITPPV
LGAGAKDELHVVEAEALDYEGNPTKVVLASLKMSVQPTVSLGGFEITPPFE
LGAGAKDELHIVEAEAMNYEGSPIKVILATLKMSVQPTVSLGGFEITPPV
LGAGAKDELHIVEAEAMNYEGSPIKVILATLKMSVQPTVSLGGFEITPPV
LGAGAKDELHVVEAEAMNYEGSPIKVTLATLKMSVQPTVSLGGFEITPPV
LGAGAKDELHIVEAEAMNYEGSPIKVTLATLKMSVQPTVSLGGFEITPPV
LGAGAKDELHIVEAEAMNYEGSPIKVTLATLKMSVQPTVSLGGFEITPPV
LGAGAKDELHIVEAEAMNYEGSPIKVTLATLKMSVQPTVSLGGFEITPPV
LGAGAKDELHIVEAEAMNYEGSPIKVTLATLKMSVQPTVSLGGFEITPPV

42
50
48
48
48
48
48
48
48

92
100
98
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98
98
98
98
98


http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=40786521
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45383996
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=6679108
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=7242160
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=78369456
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=109087275
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=356460875
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=10835063
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114662863
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=40786521
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=45383996
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=6679108
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=7242160
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=78369456
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=109087275
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=356460875
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=10835063
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114662863

NES1 of CHP1 _RAT
HomoloGene: 5235

NP 566610.1 107 CNGKVSFKDIMEVLRDLSGSFMSDEQREQVLSQVLKESGYTSDSEFLTLED 156
NP 001061916.2 107 CNGKVAFDDILSILRDLSGSFMTEQQRQKVLIHVLEEAGYTKDSNEFTLPD 156
NP 505623.1 126 KNDYITREEFKVILNSMVGANITSDQLDKIADRTIEEADADRDGKISEDE 175
NP 503830.1 144 KNNYITREEFKVILNSMVGANITSDQLDKIADKTLEEADQDRDGKISFED 193
NP 956009.1 125 RDDKISRDELLQVLRMMVGVNISDEQLGSIADRTIQEADTNGDMCISENE 174
NP 001007931.1 126 KDDKISRDELLQVLRMMVGVNISDEQLGSIADRTIQEADQODGDCAISEFAE 175
NP 062743.1 126 KDDKISRDELLQVLRMMVGVNISDEQLGSIADRTIQEADQODGDSAISETE 175
NP 077053.1 126 KDDKISRDELLQVLRMMVGVNISDEQLGSIADRTIQEADQDGDSAISEFTE 175
NP 009167.1 126 KDEKISRDELLQVLRMMVGVNISDEQLGSIADRTIQEADODGDSAISETE 175
XP 523056.2 126 KDEKISRDELLQVLRMMVGVNISDEQLGSIADRTIQEADODGDSAISETE 175
XP 001099956.1 126 KDEKISRDELLQVLRMMVGVNISDEQLGSIADRTIQEADODGDSAISETE 175
XP 535438.1 126 KDDKISRDELLQVLRMMVGVNISDEQLGSIADRTIQEADQDGDSAISETE 175
NP 001069044.1 126 KDDKISRDELLOVLRMMVGVNISDEQLGSIADRTIQEADODGDSAISETE 175
NP 649568.1 120 DDGVISRDELLSILHMMVGANISQDQLVSIAERTILEADLCCQGKISFED 169

XP 321323.3 120 DDETISRDELLNILOMMVGANISQDQLNSIAERTIVEADTVGVGKISEDD 169



http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=18401887
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297608648
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=17566934
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=17561748
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=41054369
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=56118996
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=9790225
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=13162318
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=6005731
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114656436
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=109080720
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=57108121
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=115497570
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=21357187
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=118794157

NES2 of CHP1_RAT
HomoloGene: 5235

NP 566610.1 157 FIKIFGSSRPEMDVEIP-VD 175
NP 001061916.2 157 FMKILDNSDVKMEVEVP-ID 175
NP 505623.1 176 FCRAMEKTDIEEKMSIRFLN 195
NP 503830.1 194 FCRAMEKTDIEEKMSMRFLN 213
NP 956009.1 175 FTKVLEKVDVEQKMSIRFLH 194
NP 001007931.1 176 FVKVLEKVDVEQKMSIRFLH 195
NP 062743.1 176 FVKVLEKVDVEQKMSIRFLH 195
NP 077053.1 176 FVKVLEKVDVEQKMSIREFLH 195
NP 009167.1 176 FVKVLEKVDVEQKMSIRFLH 195
XP 523056.2 176 FVKVLEKVDVEQKMSIRFLH 195
XP 001099956.1 176 FVKVLEKVDVEQKMSIRFLH 195
XP 535438.1 176 FVKVLEKVDVEQKMSIRFLH 195
NP 001069044.1 176 FVKVLEKVDVEQKMSIRFLH 195
NP 649568.1 170 FCKALDRTDVDQKMSIRFLN 189

XP 321323.3 170 FCRALERTEVEQKMSIRFLN 189



http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=18401887
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=297608648
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=17566934
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=17561748
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=41054369
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=56118996
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=9790225
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=13162318
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=6005731
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=114656436
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=109080720
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=57108121
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=115497570
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=21357187
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=protein&id=118794157

