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gene ENSG00000165280
P rotein coding

primary transc ript ENST00000448530

primary transc ript ENST00000679647

primary transc ript ENST00000679392

primary transc ript ENST00000680108

primary transc ript ENST00000680575

primary transc ript ENST00000678465
Nonsense mediated decay

primary transc ript ENST00000358901

primary transc ript ENST00000681335

primary transc ript ENST00000680916
Nonsense mediated decay

primary transc ript ENST00000681690
Retained intron

primary transc ript ENST00000480327
Retained intron

primary transc ript ENST00000680079
Nonsense mediated decay

primary transc ript ENST00000681386

primary transc ript ENST00000679902

primary transc ript ENST00000679599
Retained intron

primary transc ript ENST00000676836
Retained intron

primary transc ript ENST00000679862

primary transc ript ENST00000677257

primary transc ript ENST00000679800
Retained intron

primary transc ript ENST00000678018
Nonsense mediated decay

primary transc ript ENST00000678650

primary transc ript ENST00000679901

primary transc ript ENST00000493886
Retained intron

primary transc ript ENST00000679204
Nonsense mediated decay

coding sequence ENSP 00000506216

MA SGA D,,SKGDDLSTA ILKQ KNRPNRLIV DEA INEDNSV V SLSQ ,,P KMDELQ LFRGDTV LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV IS,,IQ P C P DV KYGKRIHV LP IDDTV EGITGNLFEV YLKP YFLEA
YRP IRK,,GDIFLV RGGM RA V EFKV V ETDP SP YC IV A PDTV IHC EGEP IKRE,,DEEESLNEV GY DDIGGC RKQ LA Q IKEMV ELPLRHPA LFKA IGV K,,PP RGILLYGP P GTGKTLIA RA V A NETGA FFFLIN ,,GP EIMSKLA GESES
NLRKA FEEA EKNA P A IIFIDELDA IA PKREK,,THGEV ERRIV SQ LLTLMDGLKQ RA HV IV M A AT NRP NSIDPA LRRF,,GRFDREV DIGIP DATGRLEILQ IHT KNM KLA DDV DLEQ ,,V A NETHGHV GA DLA A LC SEA A LQ A IRKK
MDLIDLEDET IDA EV MNSLA V TMDDFR,,WA LSQ SNPSA LRETV V EV PQ V TWEDIGGLEDV KRELQ ELV Q ,,YPV EHP DKFLKFGMT PSKGV LFYGPP GC GKTLLA KA IA NEC Q A NFISIKGPELLT MWFGESEA NV REIFDK,,A
RQ A A PC V LFFDELDSIA KA RGGNIGDGGGA A DRV INQ ILTEM DGMSTKKNV FIIGATNRP DIIDP A ILRPGRLDQ LIY IP LPDEKSRV A ILKA NLRKSP V A K,,DV DLEFLA KMTNGFSGA DLTEIC Q RA ,,LSWPA WTLFP GGGGA
C PGEGP GV RPQ P A PFSSLNSSATV *733 amino ac ids   =  80 .6  kDa

coding sequence ENSP 00000351777

MA SGA D,,SKGDDLSTA ILKQ KNRPNRLIV DEA INEDNSV V SLSQ ,,P KMDELQ LFRGDTV LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV IS,,IQ P C P DV KYGKRIHV LP IDDTV EGITGNLFEV YLKP YFLEA
YRP IRK,,GDIFLV RGGM RA V EFKV V ETDP SP YC IV A PDTV IHC EGEP IKRE,,DEEESLNEV GY DDIGGC RKQ LA Q IKEMV ELPLRHPA LFKA IGV K,,PP RGILLYGP P GTGKTLIA RA V A NETGA FFFLIN ,,GP EIMSKLA GESES
NLRKA FEEA EKNA P A IIFIDELDA IA PKREK,,THGEV ERRIV SQ LLTLMDGLKQ RA HV IV M A AT NRP NSIDPA LRRF,,GRFDREV DIGIP DATGRLEILQ IHT KNM KLA DDV DLEQ ,,V A NETHGHV GA DLA A LC SEA A LQ A IRKK
MDLIDLEDET IDA EV MNSLA V TMDDFR,,WA LSQ SNPSA LRETV V EV PQ V TWEDIGGLEDV KRELQ ELV Q ,,YPV EHP DKFLKFGMT PSKGV LFYGPP GC GKTLLA KA IA NEC Q A NFISIKGPELLT MWFGESEA NV REIFDK,,A
RQ A A PC V LFFDELDSIA KA RGGNIGDGGGA A DRV INQ ILTEM DGMSTKKNV FIIGATNRP DIIDP A ILRPGRLDQ LIY IP LPDEKSRV A ILKA NLRKSP V A K,,DV DLEFLA KMTNGFSGA DLTEIC Q RA C KLA IRESIESEIRRERE
RQ T NPSA M,,EV EEDDPV P EIRRDHFEEA MRFA RRSV SDNDIRKYEMFA Q TLQ Q SRGFGSFR,,FPSGNQ GGA GPSQ GSGGGT GGSV YTEDNDDDLYG*806 amino ac ids   =  89 .3  kDa



coding sequence ENSP 00000504354

MA SGA D,,SKGDDLSTA ILKQ KNRPNRLIV DEA INEDNSV V SLSQ ,,M DELQ LFRGDT V LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV IS,,IQ PC PDV KYGKRIHV LP IDDTV EGIT GNLFEV YLKPYFLEA YR
P IRK,,GDIFLV RGGMRA V EFKV V ETDPSP YC IV A PDTV IHC EGEP IKRE,,DEEESLNEV GYDDIGGC RKQ LA Q IKEMV ELP LRHPA LFKA IGV K,,PP RGILLY GPPGTGKTLIA RA V A NETGA FFFLIN,,GPEIMSKLA GESESNLR
KA FEEA EKNA PA IIFIDELDA IA P KREK,,THGEV ERRIV SQ LLTLMDGLKQ RA HV IV MA ATNRP NSIDP A LRRF,,GRFDREV DIGIPDATGRLEILQ IHTKNMKLA DDV DLEQ ,,V A NETHGHV GA DLA A LC SEA A LQ A IRKKM DL
IDLEDETIDA EV MNSLA V T MDDFR,,WA LSQ SNPSA LRETV V EV PQ V TWEDIGGLEDV KRELQ ELV Q ,,YPV EHP DKFLKFGMTPSKGV LFYGP PGC GKTLLA KA IA NEC Q A NFISIKGP ELLTMWFGESEA NV REIFDK,,A RQ A
A PC V LFFDELDSIA KA RGGNIGDGGGA A DRV INQ ILTEMDGMSTKKNV FIIGATNRPDIIDPA ILRPGRLDQ LIY IP LP DEKSRV A ILKA NLRKSPV A K,,DV DLEFLA KMTNGFSGA DLTEIC Q RA C KLA IRESIESEIRRERERQ T
NPSA M,,EV EEDDPV P E IRRDHFEEA M RFA RRSV SDNDIRKYEMFA Q TLQ Q SRGFGSFR,,FP SGNQ GGA GPSQ GSGGGTGGSV YTEDNDDDLYG*804 amino ac ids   =  89 .1  kDa

coding sequence ENSP 00000505230

MA SGA D,,SKGDDLSTA ILKQ KNRPNRLIV DEA INEDNSV V SLSQ ,,P KMDELQ LFRGDTV LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV IS,,IQ P C P DV KYGKRIHV LP IDDTV EGITGNLFEV YLKP YFLEA
YRP IRK,,GDIFLV RGGM RA V EFKV V ETDP SP YC IV A PDTV IHC EGEP IKRE,,DEEESLNEV GY DDIGGC RKQ LA Q IKEMV ELPLRHPA LFKA IGV K,,PP RGILLYGP P GTGKTLIA RA V A NETGA FFFLIN ,,GP EIMSKLA GESES
NLRKA FEEA EKNA P A IIFIDELDA IA PKREK,,THGEV ERRIV SQ LLTLMDGLKQ RA HV IV M A AT NRP NSIDPA LRRF,,GRFDREV DIGIP DATGRLEILQ IHT KNM KLA DDV DLEQ ,,V A NETHGHV GA DLA A LC SEA A LQ A IRKK
MDLIDLEDET IDA EV MNSLA V TMDDFR,,WA LSQ SNPSA LRETV V EV PQ V TWEDIGGLEDV KRELQ ELV Q ,,YPV EHP DKFLKFGMT PSKGV LFYGPP GC GKTLLA KA IA NEC Q A NFISIKGPELLT MWFGESEA NV REIFDK,,A
RQ A A PC V LFFDELDSIA KA RGGNIGDGGGA A DRV INQ ILTEM DGMSTKKNV FIIGATNRP DIIDP A ILRPGRLDQ LIY IP LPDEKSRV A ILKA NLRKSP V A K,,EV EEDDPV PEIRRDHFEEA MRFA RRSV SDNDIRKYEM FA Q T L
Q Q SRGFGSFR,,FPSGNQ GGA GPSQ GSGGGTGGSV YTEDNDDDLYG*754 amino ac ids   =  83 .4  kDa

coding sequence ENSP 00000506338

MA SGA D,,SKGDDLSTA ILKQ KNRPNRLIV DEA INEDNSV V SLSQ ,,P KMDELQ LFRGDTV LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV IS,,IQ P C P DV KYGKRIHV LP IDDTV EGITGNLFEV YLKP YFLEA
YRP IRK,,GDIFLV RGGM RA V EFKV V ETDP SP YC IV A PDTV IHC EGEP IKRE,,DEEESLNEV GY DDIGGC RKQ LA Q IKEMV ELPLRHPA LFKA IGV K,,PP RGILLYGP P GTGKTLIA RA V A NETGA FFFLIN ,,GP EIMSKLA GESES
NLRKA FEEA EKNA P A IIFIDELDA IA PKREK,,THGEV ERRIV SQ LLTLMDGLKQ RA HV IV M A AT NRP NSIDPA LRRF,,GRFDREV DIGIP DATGRLEILQ IHT KNM KLA DDV DLEQ ,,V A NETHGHV GA DLA A LC SEA A LQ A IRKK
MDLIDLEDET IDA EV MNSLA V TMDDFR,,WA LSQ SNPSA LRETV V EV PQ V TWEDIGGLEDV KRELQ ELV Q ,,YPV EHP DKFLKFGMT PSKGV LFYGPP GC GKTLLA KA IA NEC Q A NFISIKGPELLT MWFGESEA NV REIFDK,,A
RQ A A PC V LFFDELDSIA KA RGGNIGDGGGA A DRV INQ ILTEM DGMSTKKNV FIIGATNRP DIIDP A ILRPGRLDQ LIY IP LPDEKSRV A ILKA NLRKSP V A K,,DV DLEFLA KMTNGFSGA DLTEIC Q RA C KLA IRESIESEIRRERE
RQ T NPSA M,,EV EEDDPV P EIRRDHFEEA MRFA RRSV SDNDIRKYEMFA Q TLQ Q SRGFGSFR*772 amino ac ids   =  86 .1  kDa

primary transc ript ENST00000417448

gene ENSG00000288699
P rotein coding

primary transc ript ENST00000681845
Nonsense mediated decay

coding sequence ENSP 00000506658

FKR**P INSHSQ TEEP SQ SV NC **SHQ *GQ Q C GV LV P,,A Q *P KGLNFLSSA Q DG*IA V V P R*HSV A ERKEETRSC LHRP F**YLF**EDSDE*SC SE*PSC TP RGC HQ

107 codons  (14  internal s top codons)

coding sequence ENSP 00000505674

FKR**P INSHSQ TEEP SQ SV NC **SHQ *GQ Q C GV LV P,,GLNFLSSA Q DG*IA V V P R*HSV A ERKEETRSC LHRPF**Y LF**EDSDE*SC SE*PSC TP RGC HQ

102 codons  (13  internal s top codons)

primary transc ript ENST00000679449

primary transc ript ENST00000680900

primary transc ript ENST00000680731
Nonsense mediated decay

coding sequence ENSP 00000399456

MDELQ LFRGDTV LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV IS,,IQ P C PDV KYGKRIHV LP IDDTV EGITGNLFEV Y LKP YFLEA YRP IRK,,GDIFLV RGGMRA V EFKV V ET DPSP Y C IV A P DTV IHC EGEP
IKRE,,DEEESLNEV GYDDIGGC RKQ LA Q IKEMV ELPLRHP A LFKA IGV K,,PPRGILLYGP PGTGKT LIA RA V A NET GA FFFLIN,,GP EIMSKLA GESESNLRKA FEEA EKNA PA IIFIDELDA IA PKREK,,THGEV ERRIV SQ LLT LM
DGLKQ RA HV IV M A AT NRP NSIDPA LRRF,,GRFDREV DIGIP DATGRLEILQ IHT KNM KLA DDV DLEQ ,,V A NETHGHV GA DLA A LC SEA A LQ A IRKKMDLIDLEDETIDA EV MNSLA V T MDDFR,,WA LSQ SNPSA LRETV V EV P
Q V TWEDIGGLEDV KRELQ ELV Q ,,YP V EHPDKFLKFGM TPSKGV LFYGPP GC GKTLLA KA IA NEC Q A NFISIKGPELLTM WFGESEA NV REIFDK,,A RQ A A PC V LFFDELDSIA KA RGGNIGDGGGA A DRV INQ ILTEMDGMST
KKNV FIIGATNRPDIIDPA ILRPGRLDQ LIY IP LPDEKSRV A ILKA NLRKSPV A K,,DV DLEFLA KMTNGFSGA DLTEIC Q RA C KLA IRESIESEIRRERERQ T NP SA M,,EV EEDDP V PEIRRDHFEEA MRFA RRSV SDNDIRKYEMF
A Q TLQ Q SRGFGSFR,,FPSGNQ GGA GP SQ GSGGGTGGSV YTEDNDDDLYG*761 amino ac ids   =  84 .5  kDa

coding sequence ENSP 00000392088

MDELQ LFRGDTV LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV IS,,IQ P C PDV KYGKRIHV LP IDDTV EGITGNLFEV Y LKP YFLEA YRP IRK,,GDIFLV RGGMRA V EFKV V ET DPSP Y C IV A P DTV IHC EGEP
IKRE,,DEEESLNEV GYDDIGGC RKQ LA Q IKEMV ELPLRHP A LFKA IGV K,,PPRGILLYGP PGTGKT LIA RA V A NET GA FFFLIN,,GP EIMSKLA GESESNLRKA FEEA EKNA PA IIFIDELDA IA PKREK,,THGEV ERRIV SQ LLT LM
DGLKQ RA HV IV M A AT NRP NSIDPA LRRF,,GRFDREV DIGIP DATGRLEILQ IHT KNM KLA DDV DLEQ ,,V A NETHGHV GA DLA A LC SEA A LQ A IRKKMDLIDLEDETIDA EV MNSLA V T MDDFR,,WA LSQ SNPSA LRETV V EV P
Q V TWEDIGGLEDV KRELQ ELV Q ,,YP V EHPDKFLKFGM TPSKGV LFYGPP GC GKTLLA KA IA NEC Q A NFISIKGPELLTM WFGESEA NV REIFDK,,A RQ A A PC V LFFDELDSIA KA RGGNIGDGGGA A DRV INQ ILTEMDGMST
KKNV FIIGATNRPDIIDPA ILRPGRLDQ LIY IP LPDEKSRV A ILKA NLRKSPV A K,,DV DLEFLA KMTNGFSGA DLTEIC Q RA C KLA IRESIESEIRRERERQ T NP SA M,,EV EEDDP V PEIRRDHFEEA MRFA RRSV SDNDIRKYEMF
A Q TLQ Q SRGFGSFR,,FPSGNQ GGA GP SQ GSGGGTGGSV YTEDNDDDLYG*761 amino ac ids   =  84 .5  kDa

coding sequence ENSP 00000503426

MDELQ LFRGDTV LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV IS,,IQ P C PDV KYGKRIHV LP IDDTV EGITGNLFEV Y LKP YFLEA YRP IRK,,GDIFLV RGGMRA V EFKV V ET DPSP Y C IV A P DTV IHC EGEP
IKRE,,DEEESLNEV GYDDIGGC RKQ LA Q IKEMV ELPLRHP A LFKA IGV K,,PPRGILLYGP PGTGKT LIA RA V A NET GA FFFLIN,,GP EIMSKLA GESESNLRKA FEEA EKNA PA IIFIDELDA IA PKREK,,THGEV ERRIV SQ LLT LM
DGLKQ RA HV IV M A AT NRP NSIDPA LRRF,,GRFDREV DIGIP DATGRLEILQ IHT KNM KLA DDV DLEQ ,,V A NETHGHV GA DLA A LC SEA A LQ A IRKKMDLIDLEDETIDA EV MNSLA V T MDDFR,,WA LSQ SNPSA LRETV V EV P
Q V TWEDIGGLEDV KRELQ ELV Q ,,YP V EHPDKFLKFGM TPSKGV LFYGPP GC GKTLLA KA IA NEC Q A NFISIKGPELLTM WFGESEA NV REIFDK,,A RQ A A PC V LFFDELDSIA KA RGGNIGDGGGA A DRV INQ ILTEMDGMST
KKNV FIIGATNRPDIIDPA ILRPGRLDQ LIY IP LPDEKSRV A ILKA NLRKSPV A K,,DV DLEFLA KMTNGFSGA DLTEIC Q RA C KLA IRESIESEIRRERERQ T NP SA M,,EV EEDDP V PEIRRDHFEEA MRFA RRSV SDNDIRKYEMF
A Q TLQ Q SRGFGSFR,,FPSGNQ GGA GP SQ GSGGGTGGSV YTEDNDDDLYG*761 amino ac ids   =  84 .5  kDa

coding sequence ENSP 00000504990

MDELQ LFRGDTV LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV IS,,IQ P C PDV KYGKRIHV LP IDDTV EGITGNLFEV Y LKP YFLEA YRP IRK,,GDIFLV RGGMRA V EFKV V ET DPSP Y C IV A P DTV IHC EGEP
IKRE,,DEEESLNEV GYDDIGGC RKQ LA Q IKEMV ELPLRHP A LFKA IGV K,,PPRGILLYGP PGTGKT LIA RA V A NET GA FFFLIN,,GP EIMSKLA GESESNLRKA FEEA EKNA PA IIFIDELDA IA PKREK,,THGEV ERRIV SQ LLT LM
DGLKQ RA HV IV M A AT NRP NSIDPA LRRF,,GRFDREV DIGIP DATGRLEILQ IHT KNM KLA DDV DLEQ ,,V A NETHGHV GA DLA A LC SEA A LQ A IRKKMDLIDLEDETIDA EV MNSLA V T MDDFR,,WA LSQ SNPSA LRETV V EV P
Q V TWEDIGGLEDV KRELQ ELV Q ,,YP V EHPDKFLKFGM TPSKGV LFYGPP GC GKTLLA KA IA NEC Q A NFISIKGPELLTM WFGESEA NV REIFDK,,A RQ A A PC V LFFDELDSIA KA RGGNIGDGGGA A DRV INQ ILTEMDGMST
KKNV FIIGATNRPDIIDPA ILRPGRLDQ LIY IP LPDEKSRV A ILKA NLRKSPV A K,,DV DLEFLA KMTNGFSGA DLTEIC Q RA C KLA IRESIESEIRRERERQ T NP SA M,,V EEDDP V P EIRRDHFEEA MRFA RRSV SDNDIRKYEMFA
Q TLQ Q SRGFGSFR,,FPSGNQ GGA GP SQ GSGGGTGGSV YT EDNDDDLYG*760 amino ac ids   =  84 .4  kDa



coding sequence ENSP 00000505509

MDELQ LFRGDTV LLKGKKRREA V C IV LSDDTC SDEKIRMNRV V RNNLRV RLGDV I

55 amino ac ids   =  6 .4  kDa

coding sequence ENSP 00000505893

HPA MP*C EV RQ TYPC A A H**HSGRHY W*SLRGIP *A V LP GSV STHP ES,,RDGV SPC WSGSSRTLDLR,,RHFSC PWWDA C C GV Q SGGNRS*PLLHC C SRHSDPLRRGA YQ T R

109 codons  (6  internal s top codons)

primary transc ript ENST00000681562

primary transc ript ENST00000680520
Nonsense mediated decay

primary transc ript ENST00000681789
Nonsense mediated decay

REV =G
SNV =A

coding sequence ENSP 00000506387

LHC C SRHSDPLRRGA YQ TR,,A S*RNPA LRTSWNRKDP DC SSC SK*DWSLLLLDQ W,,S*DHEQ IGW*V *EQ PS*SL*GG*EEC SC HHLH**A RC HRSQ KRE,,NSWRGGA A HC ITV V DP HGWPKA EGTC DC YGSNQ Q TQ Q H
*P SSTA IW,,SL*Q GGRYWNS*C YRTLRDSSDP YQ EHEA GR*C GPGT,,GSQ *DSRA C GC *LSSPV LRGC SA SHPQ EDGSH*P RG*DH*C RGHELSSSYY G*LP

236 codons  (20  internal s top codons)

primary transc ript ENST00000680834

primary transc ript ENST00000681125
Nonsense mediated decay

primary transc ript ENST00000479300
Retained intron

primary transc ript ENST00000466100
Retained intron

primary transc ript ENST00000681537

coding sequence ENSP 00000505847

EV EEDDPV PEIRRDHFEEA MRFA RRSV SDNDIRKYEMFA Q T LQ Q SRGFGSFR,,EPGWSWPQ SGQ WRRHRWQ C IHRRQ *

76 amino ac ids   =  9 .4  kDa



T C A GGTTTT GTTC A C TGA C C TC T
43% GC   /  6971.6  Da

C A C T GTGT C TGGA GC A A C A ATGC A ATA A GGGC TA GGATC TGTTTC C A C C A C TTTGA A C T C C A C A GC A C GC AT C C C A C C A C GGA C A A GA A A A ATGTC TC c t
49% GC   /  30,652.9 Da

C C GT GGTGGGATGC ATGC T G
65% GC   /  6205.1  Da

GC A C C C A GTC C TGA C A GTTA
55% GC   /  6062.0  Da

GC A C C C A GTC C TGA C A GTTA
55% GC   /  6062.0  Da


