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T G T C T C C G A G G A T C T C T A C C T T C A C C G G T C C T C T C C G A C T T C T T A G G G G A G G A A C G G A A C A A C G A C A G A A A A C C C G A C C C T T C C G T G G G T G C C C G T C C T A A A C C T A G G A G T C T C C G A A C C C T T C A A G A A G A G G G A

A

A

A

A

A

A

A

A



C C G G C T G C T T G G G A G A C T G A G G T G G G A G G A T T G C T T G A A C C T C G G G G G T C G A G G C T G T A G T G A G C C A A G A C T G C C C C C A C T G C A T G C C A G T C T G G G G G A C A G A G A T C C T G T C T T G G A A A A A A A A A A A T C C C A A A A

G G C C G A C G A A C C C T C T G A C T C C A C C C T C C T A A C G A A C T T G G A G C C C C C A G C T C C G A C A T C A C T C G G T T C T G A C G G G G G T G A C G T A C G G T C A G A C C C C C T G T C T C T A G G A C A G A A C C T T T T T T T T T T T A G G G T T T T

A

A



C A G G G A G C C C A T G G G C C C T T G G A C A G A G G C C C T T T G G T G C C C A G G G A C T T A A G G G A C C T G T G T G C G T G G C A G G T A A G A C C C T C G G A G C T G G A G C C T T T G G G A A G G T G G T G G A G G C C A C G G C C T T T G G T C T G G G C A

G T C C C T C G G G T A C C C G G G A A C C T G T C T C C G G G A A A C C A C G G G T C C C T G A A T T C C C T G G A C A C A C G C A C C G T C C A T T C T G G G A G C C T C G A C C T C G G A A A C C C T T C C A C C A C C T C C G G T G C C G G A A A C C A G A C C C G T



G G A G C C G G A T C C T C T G G G T C T G G A G T G A A G C C C C C C G C C T A C C T C T T A T G A A G C T T C C A T T C A A G G A T G C T T G G A C A C T C T C C C C A G G G C C C C C A A A G G T G C C C C G G G C T T T G C T G G G A C T C C A A G T G C C C C A C A

C C T C G G C C T A G G A G A C C C A G A C C T C A C T T C G G G G G G C G G A T G G A G A A T A C T T C G A A G G T A A G T T C C T A C G A A C C T G T G A G A G G G G T C C C G G G G G T T T C C A C G G G G C C C G A A A C G A C C C T G A G G T T C A C G G G G T G T



A C C C C G T C T C T A T T A A A T A T A C A A A A T T A G C C G G G C G T G G T G G C G C A T G C C T A T A A T C C C A G C T A C T C G G G A G G C T G A G G C G G G A G A A T T G C T T G A A C C C A G G A G G C A G A G G T T G C T G T G A G C T G A G A T C A C A C C

T G G G G C A G A G A T A A T T T A T A T G T T T T A A T C G G C C C G C A C C A C C G C G T A C G G A T A T T A G G G T C G A T G A G C C C T C C G A C T C C G C C C T C T T A A C G A A C T T G G G T C C T C C G T C T C C A A C G A C A C T C G A C T C T A G T G T G G

A

A

A

A

A

A



G A G C A G A G A C C A A T G C T C A C T C A G A T G G A G T G T G G C A G G A G G G T T T C T T A T C A G A A A G G G A G G T T C C A G T T G A C C A T G G G G T G G T G G G T G G T C A A G G C C T G A G C T G A G C A G T G C A G T G A T G A T G A G T G A C C T C T G

C T C G T C T C T G G T T A C G A G T G A G T C T A C C T C A C A C C G T C C T C C C A A A G A A T A G T C T T T C C C T C C A A G G T C A A C T G G T A C C C C A C C A C C C A C C A G T T C C G G A C T C G A C T C G T C A C G T C A C T A C T A C T C A C T G G A G A C

A

A

A



G C T G G C T A G G G A C A T C A T G A A T G A C T C C A A C T A C A T T G T C A A G G G C A A T G T A A G T G C T G G G A G G G C T T G G G C C A G G C T G G G G A G G G G G T G A A G A G T C G G G G C C C A A A A T A A C T G G G G A C T G T C A T C C C A G G C C C G

C G A C C G A T C C C T G T A G T A C T T A C T G A G G T T G A T G T A A C A G T T C C C G T T A C A T T C A C G A C C C T C C C G A A C C C G G T C C G A C C C C T C C C C C A C T T C T C A G C C C C G G G T T T T A T T G A C C C C T G A C A G T A G G G T C C G G G C

A

A

A

A

A

A



A C T C C T G G C C T T A T G C A A T C C T C C T G C A T C A A C C T C C C A A A G T G T T G G G A T T A C A G G A A T G A G C C A C T G C A C C T G T C C C T A A A C A G A C T T T T A A G A G A T C G T T A T T A C A G T T A C C C T G A G G A T A C C A A A A T G G C C

T G A G G A C C G G A A T A C G T T A G G A G G A C G T A G T T G G A G G G T T T C A C A A C C C T A A T G T C C T T A C T C G G T G A C G T G G A C A G G G A T T T G T C T G A A A A T T C T C T A G C A A T A A T G T C A A T G G G A C T C C T A T G G T T T T A C C G G

T C A T C T G T C A G A A T G A G G G T G A T G A G A G T A C C C T T C T G C A A G G G T T A C T G T G A G G A T T A A A T G G T A A A G C A T G C C A A G G A C T T G G C A T A G G T T T T A T A C T A A A C T T A C T T T G A C T G G G T T T G G G G A C C T C T G C T G

A G T A G A C A G T C T T A C T C C C A C T A C T C T C A T G G G A A G A C G T T C C C A A T G A C A C T C C T A A T T T A C C A T T T C G T A C G G T T C C T G A A C C G T A T C C A A A A T A T G A T T T G A A T G A A A C T G A C C C A A A C C C C T G G A G A C G A C

G G T A G G T C T C T C T A G G G G T G T G T G T T A A T G G C C C C T G G A C C C T A G G G A G C T G C C C A T G G G C A T C C T C T G T C C T A T C T C C C A G A T A C A G C A T C A T G C A G G C C T G C T G G G C C T T G G A G C C C A C C C A C A G A C C C A C C T

C C A T C C A G A G A G A T C C C C A C A C A C A A T T A C C G G G G A C C T G G G A T C C C T C G A C G G G T A C C C G T A G G A G A C A G G A T A G A G G G T C T A T G T C G T A G T A C G T C C G G A C G A C C C G G A A C C T C G G G T G G G T G T C T G G G T G G A

T C C A G C A G A T C T G C T C C T T C C T T C A G G A G C A G G C C C A A G A G G A C A G G A G A G A G C G G G T G A G T G G G G T G A G G C T T G G G G T G G G T G G C C G G T A A A G C A C G T T G G G C T G G G C C T G A T G G A T C T G G A C T G A C A G T T T C T

A G G T C G T C T A G A C G A G G A A G G A A G T C C T C G T C C G G G T T C T C C T G T C C T C T C T C G C C C A C T C A C C C C A C T C C G A A C C C C A C C C A C C G G C C A T T T C G T G C A A C C C G A C C C G G A C T A C C T A G A C C T G A C T G T C A A A G A

G G T C C C T C C C A C C C T C A G G A C T A T A C C A A T C T G C C G A G C A G C A G C A G A A G C G G T G G C A G C G G C A G C A G C A G C A G T G A G C T G G A G G A G G A G A G C T C T A G T G A G C A C C T G A C C T G C T G C G A G C A A G G G G A T A T C G C C

C C A G G G A G G G T G G G A G T C C T G A T A T G G T T A G A C G G C T C G T C G T C G T C T T C G C C A C C G T C G C C G T C G T C G T C G T C A C T C G A C C T C C T C C T C T C G A G A T C A C T C G T G G A C T G G A C G A C G C T C G T T C C C C T A T A G C G G

C A G C C C T T G C T G C A G C C C A A C A A C T A T C A G T T C T G C T G A G G A G T T G A C G A C A G G G A G T A C C A C T C T C C C C T C C C A C A A A C T T C A A C T C C T C C A T G G A T G G G G C G A C A C G G G G A G A A C A T A C A A A C T C T G C C T T C G

G T C G G G A A C G A C G T C G G G T T G T T G A T A G T C A A G A C G A C T C C T C A A C T G C T G T C C C T C A T G G T G A G A G G G G A G G G T G T T T G A A G T T G A G G A G G T A C C T A C C C C G C T G T G C C C C T C T T G T A T G T T T G A G A C G G A A G C

G T C A T T T C A C T C A A C A G C T C G G C C C A G C T C T G A A A C T T G G G A A G G T G A G G G A T T C A G G G G A G G T C A G A G G A T C C C A C T T C C T G A G C A T G G G C C A T C A C T G C C A G T C A G G G G C T G G G G G C T G A G C C C T C A C C C C C C

C A G T A A A G T G A G T T G T C G A G C C G G G T C G A G A C T T T G A A C C C T T C C A C T C C C T A A G T C C C C T C C A G T C T C C T A G G G T G A A G G A C T C G T A C C C G G T A G T G A C G G T C A G T C C C C G A C C C C C G A C T C G G G A G T G G G G G G

C C T C C C C T A C T G T T C T C A T G G T G T T G G C C T C G T G T T T G C T A T G C C A A C T A G T A G A A C C T T C T T T C C T A A T C C C C T T A T C T T C A T G G A A A T G G A C T G A C T T T A T G C C T A T G A A G T C C C C A G G A G C T A C A C T G A T A C

G G A G G G G A T G A C A A G A G T A C C A C A A C C G G A G C A C A A A C G A T A C G G T T G A T C A T C T T G G A A G A A A G G A T T A G G G G A A T A G A A G T A C C T T T A C C T G A C T G A A A T A C G G A T A C T T C A G G G G T C C T C G A T G T G A C T A T G

T G A G A A A A C C A G G C T C T T T G G G G C T A G A C A G A C T G G C A G A G A G T G A G A T C T C C C T C T C T G A G A G G A G C A G C A G A T G C T C A C A G A C C A C A C T C A G C T C A G G C C C C T T G G A G C A G G A T G G C T C C T C T A A G A A T C T C A

A C T C T T T T G G T C C G A G A A A C C C C G A T C T G T C T G A C C G T C T C T C A C T C T A G A G G G A G A G A C T C T C C T C G T C G T C T A C G A G T G T C T G G T G T G A G T C G A G T C C G G G G A A C C T C G T C C T A C C G A G G A G A T T C T T A G A G T

C A G G A C C T C T T A G T C T C T G C C C T A T A C G C C G C C T T C A C T C C A C A G C C T C A C C C C T C C C A C C C C C A T A C T G G T A C T G C T G T A A T G A G C C A A G T G G C A G C T A A A A G T T G G G G G T G T T C T G C C C A G T C C C G T C A T T C T

G T C C T G G A G A A T C A G A G A C G G G A T A T G C G G C G G A A G T G A G G T G T C G G A G T G G G G A G G G T G G G G G T A T G A C C A T G A C G A C A T T A C T C G G T T C A C C G T C G A T T T T C A A C C C C C A C A A G A C G G G T C A G G G C A G T A A G A

G G G C T A G A A G G C A G G G G A C C T T G G C A T G T G G C T G G C C A C A C C A A G C A G G A A G C A C A A A C T C C C C C A A G C T G A C T C A T C C T A A C T A A C A G T C A C G C C G T G G G A T G T C T C T G T C C A C A T T A A A C T A A C A G C A T T A A T

C C C G A T C T T C C G T C C C C T G G A A C C G T A C A C C G A C C G G T G T G G T T C G T C C T T C G T G T T T G A G G G G G T T C G A C T G A G T A G G A T T G A T T G T C A G T G C G G C A C C C T A C A G A G A C A G G T G T A A T T T G A T T G T C G T A A T T A

3 ʹ

5 ʹ

G C A G T C A

C G T C A G T



gene ENSG00000182578
P rotein coding

primary transc ript ENST00000286301

primary transc ript ENST00000511344

gene ENSG00000199409
misc_RNA

primary transc ript ENST00000362539
misc_RNA

gene ENSG00000214485
processed_pseudogene

primary transc ript ENST00000468161
processed_pseudogene

primary transc ript ENST00000504875
Nonsense mediated decay

primary transc ript ENST00000675795

primary transc ript ENST00000502660
Retained intron

coding sequence ENSP 00000286301

MGP GV LLLLLV ATA WH,,GQ GIPV IEP SV PELV V KP GATV TLRC V GNGSV EWDGP P SPHWTLYSDGSSSILST NNAT FQ NT GTYRC TEP GDP LGGSA A IHLYV K,,DPA RPWNV LA Q EV V V FEDQ DA LLPC LLTDPV LEA GV SLV
RV RGRPLMRHTNYSFSPWHGFT IHRA KFIQ SQ DYQ C SA LM GGRKV MSISIRLKV Q K,,V IPGPPA LTLV PA ELV RIRGEA A Q IV C SA SSV DV NFDV FLQ HNNTK,,LA IPQ Q SDFHNNRYQ KV LTLNLDQ V DFQ HA GNY SC V A S
NV Q GKHSTSM FFRV V,,ESA YLNLSSEQ NLIQ EV TV GEGLNLKV MV EA YP GLQ GFNWTYLGPFSDHQ PEPKLA NATT KDTYR,,HTFTLSLP RLKP SEA GRYSFLA RNP GGWRA LTFELTLR,,YP PEV SV IWT FINGSGTLLC A A SG
YP Q PNV T WLQ C SGHTDR,,C DEA Q V LQ V WDDP YP EV LSQ EPFHKV TV Q SLLTV ETLEHNQ T YEC RA HNSV GSGSWA FIP ISA ,,GA HTHP PDEFLFT P V V V A C M SIMA LLLLLLLLLLYKYKQ ,,KPKYQ V RWKIIESYEGNSYT FI
DPTQ LPYNEKWEFPRNNLQ F,,GKT LGA GA FGKV V EATA FGLGKEDA V LKV A V KMLK,,STA HA DEKEA LMSELKIMSHLGQ HENIV NLLGA C THG,,GP V LV ITEYC C YGDLLNFLRRKA EA MLGP SLSPGQ DP EGGV DYKNIHL
EKKYV RR,,DSGFSSQ GV DTYV EMRP V STSSNDSFSEQ ,,DLDKEDGRPLELRDLLHFSSQ V A Q GM A FLA SKN,,C IHRDV A A RNV LLTNGHV A KIGDFGLA RDIMNDSNYIV KGN,,A RLPV KWMA PESIFDC V YTV Q SDV WSYG
ILLWEIFSL,,GLNPYPGILV NSKFYKLV KDGYQ MA Q P A FA PKNI,,Y SIMQ A C WA LEPT HRPTFQ Q IC SFLQ EQ A Q EDRRER,,DYT NLPSSSRSGGSGSSSSELEEESSSEHLTC C EQ GDIA Q PLLQ PNNYQ FC *972 amino ac ids   =  108.0 kDa

coding sequence ENSP 00000501699

MGP GV LLLLLV ATA WH,,GQ GIPV IEP SV PELV V KP GATV TLRC V GNGSV EWDGP P SPHWTLYSDGSSSILST NNAT FQ NT GTYRC TEP GDP LGGSA A IHLYV K,,DPA RPWNV LA Q EV V V FEDQ DA LLPC LLTDPV LEA GV SLV
RV RGRPLMRHTNYSFSPWHGFT IHRA KFIQ SQ DYQ C SA LM GGRKV MSISIRLKV Q K,,V IPGPPA LTLV PA ELV RIRGEA A Q IV C SA SSV DV NFDV FLQ HNNTK,,LA IPQ Q SDFHNNRYQ KV LTLNLDQ V DFQ HA GNY SC V A S
NV Q GKHSTSM FFRV V,,ESA YLNLSSEQ NLIQ EV TV GEGLNLKV MV EA YP GLQ GFNWTYLGPFSDHQ PEPKLA NATT KDTYR,,HTFTLSLP RLKP SEA GRYSFLA RNP GGWRA LTFELTLR,,YP PEV SV IWT FINGSGTLLC A A SG
YP Q PNV T WLQ C SGHTDR,,C DEA Q V LQ V WDDP YP EV LSQ EPFHKV TV Q SLLTV ETLEHNQ T YEC RA HNSV GSGSWA FIP ISA ,,GA HTHP PDEFLFT P V V V A C M SIMA LLLLLLLLLLYKYKQ ,,KPKYQ V RWKIIESYEGNSYT FI
DPTQ LPYNEKWEFPRNNLQ F,,GKT LGA GA FGKV V EATA FGLGKEDA V LKV A V KMLK,,STA HA DEKEA LMSELKIMSHLGQ HENIV NLLGA C THG,,GP V LV ITEYC C YGDLLNFLRRKA EA MLGP SLSPGQ DP EGGV DYKNIHL
EKKYV RR,,DSGFSSQ GV DTYV EMRP V STSSNDSFSEQ ,,DLDKEDGRPLELRDLLHFSSQ V A Q GM A FLA SKN,,C IHRDV A A RNV LLTNGHV A KIGDFGLA RDIMNDSNYIV KGN,,A RLPV KWMA PESIFDC V YTV Q SDV WSYG
ILLWEIFSL,,GLNPYPGILV NSKFYKLV KDGYQ MA Q P A FA PKNI,,Y SIMQ A C WA LEPT HRPTFQ Q IC SFLQ EQ A Q EDRRER,,DYT NLPSSSRSGGSGSSSSELEEESSSEHLTC C EQ GDIA Q PLLQ PNNYQ FC *972 amino ac ids   =  108.0 kDa

coding sequence ENSP 00000445282

MGP GV LLLLLV ATA WH,,GQ GIPV IEP SV PELV V KP GATV TLRC V GNGSV EWDGP P SPHWTLYSDGSSSILST NNAT FQ NT GTYRC TEP GDP LGGSA A IHLYV K,,DPA RPWNV LA Q EV V V FEDQ DA LLPC LLTDPV LEA GV SLV
RV RGRPLMRHTNYSFSPWHGFT IHRA KFIQ SQ DYQ C SA LM GGRKV MSISIRLKV Q K,,V IPGPPA LTLV PA ELV RIRGEA A Q IV C SA SSV DV NFDV FLQ HNNTK,,LA IPQ Q SDFHNNRYQ KV LTLNLDQ V DFQ HA GNY SC V A S
NV Q GKHSTSM FFRV V,,GTP SPSLC PA *306 amino ac ids   =  33 .2  kDa

primary transc ript ENST00000543093

coding sequence ENSP 00000421174

MRHTNYSFSP WHGFTIHRA KFIQ SQ DY Q C SA LMGGRKV MSISIRLKV Q K

49 amino ac ids   =  5 .8  kDa

primary transc ript ENST00000513609
Retained intron

primary transc ript ENST00000515239

primary transc ript ENST00000515068
Nonsense mediated decay

WT=G
SNV =A

primary transc ript ENST00000509861
Retained intron



A C ATT TC A A C C T GTTGA A GC C TGGG
48% GC   /  7657.0  Da

C TGTC TTTGGGA C TGT GGTT C TTC C TC C C A GC C A C GGC C C ATGC TGAT GA GA A GGA GGC C C TC ATGTC C A A GC TGA A GATC ATGA GC C A C C T GGGC C A GC
59% GC   /  30,763.9 Da

T GATC TTC A GC TC GGA C ATG
50% GC   /  6108.0  Da

A C C T C C AT GGGTA C A GGC TC
60% GC   /  6078.0  Da

C A GT GA A GA GGATGTGGGGC A C TTG
56% GC   /  7827.2  Da


