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Supplementary Materials and Methods 
 

TABLE S1. RT-PCR primers and their target introns 

Ensembla  Transcript Name Intron # Intron Type Primer Sequence (5'-3') 
Forward AGAGCTACGAGCTGCCTGAC4 b U2 

Reverse AGCACTGTGTTGGCGTACAG 

Forward GCAAAGACCTGTACGCCAAC 

158302 ACTB 

5 b U2 

Reverse AGTACTTGCGCTCAGGAGGA 

Forward ACGAAGAGATTGGGAAGGTG 2 b U12 

Reverse GGGATGTGGTCATGGTCTTC 

Forward GAAGGACCTGGTGGCATCT 

312515 Drap1 

4 b U2 

Reverse GGACAGCTTCTTGTCCTTGC 

Forward CGAGATCCCTCCAAAATCAA 5 b U2 

Reverse TTCACACCCATGACGAACAT 

Forward CGACCACTTTGTCAAGCTCA 

229239 GADPH 

8 b U2 

Reverse TTCCTCTTGTGCTCTTGCTG 

Forward CTGGTCTGTGGGCTGCAT 8 b U12 

Reverse CAGCCGCTGCACAAACTC 

Forward GCCTCTATCCTGACCAATGC 

215659 Mapk12 

10 b U2 

Reverse CAACGTCGTCAAAGGAGTCA 

Forward AGCATCACGAGGAGCTGAGT 7 b U12 

Reverse CAGGGTTTCCACGACCTCT 

Forward AGCAGTCCTACGTGGGGAAG 

241041 

 

Pex16 

 
6 b U2 

Reverse ACTCAGCTCCTCGTGATGC 

Forward GAAAGAGGAGGATGGAAGGT 315985 PPP2R2A 6 c U12 

Reverse TGACCTGTTACTGGGATCTT 

Forward CCGCCAGAAGAGATTGATTT 9 b U12 

Reverse TCCTGACAGATGGAGTTAATATCAG 

Forward CATGGTCCGGGATGTGTT 

157812 Psmc4 

7 b U2 

Reverse CATCTGATTCAGCAGCTCCA 

Forward AGTGTGGCTGATCTGGCTTT 358933 RCD8 5 b U12 

Reverse GATGATCCTGCGAAAGTGGT 

Forward GTCCTCGTAGCAAGGAGAGG 9 b U12 

Reverse TCAGGCACCAGGTAGGAGTC 

Forward GGGCCTGACCTTTACCTCTT 6 b U2 

Reverse CCCATCCAGATGTAGCCTGT 

Forward TCGGAAAGTGTTTCCTGGAC 

344855 Vps16 

13 b U12 

Reverse AGCACCTGGATGGTGAGC 
a Designates the transcript and is preceded in all cases by ENST00000, and refers to Ensembl release 36.  
b. The primers are specific to exons flanking the indicated intron. c The primers are specific to exons 5 and 8  



 2

Sequence data comparison 
 
The sequences of the human gene (ENSG00000168566) encoding the 48K protein and the putative orthologs in 
vertebrates were obtained from Ensembl database (www.ensembl.org, release 40): mouse (Mus musculus; 
ENSMUSG00000021431), rat (Rattus norvegicus; ENSRNOG00000013756), dog (Canis familiaris; 
ENSCAFG00000009574), frog (Xenopus tropicalis; NEWSINFRUG00000151630), zebrafish (Danio rerio; 
ENSDARG00000039989), pufferfish (Takifugu rubripes; NEWSINFRUG00000151630). More distant homologs 
were obtained from the Human Genome Sequencing Center at Baylor College of Medicine 
(http://www.hgsc.bcm.tmc.edu/projects/) using human sequence in BLAST searches of gene prediction, EST, and 
genome assembly databases of sea urchin (Strongylocentrotus purpuratus; www.hgsc.bcm.tmc.edu/ 
projects/seaurchin/), honey bee (Apis mellifera; genome assembly Amel_4.0 at www.hgsc.bcm.tmc.edu/ 
projects/honeybee/), and red flour beetle (Tribolium castaneum; Genome assembly 2.0 at 
www.hgsc.bcm.tmc.edu/projects/tribolium/). Sequences were aligned using ClustalW. 
 
Supplementary Results 
 
Human           1 M----EGEPPPVEERRRLQEELNEFVESGCRTLEEVTASLGWDLDSLDPGEEEAAEDEVV
Mouse           1 M----ETEPPPLEERRRLQEELSEFVESCCRTLEEVTASLGWSLDQLDPGDEAEAEDEIA
Rat             1 M----EAEPPPLEERRRLQEELSEFVESCCRTLEEVTASLGWSLDHLDPGDEVTAEDEIT
Dog             1 -------EPPPVEERRRLQQELSDFVESCCRKLEEVTASLGWSLDRLDPGAEGAAEDEVV
Frog            1 -------------------QELKDFTEQCQSRLSDLMQELGWT-SEFSDGDKAYTEQDTA
Zebrafish       1 M--CETSFVSGLQERMQCLQELTDFTENCQAELKDLFEALGWK-QELDT-HAVQ----ME
Fugu            1 M--AESIKIENVQDRLDCLQELTEFTEKCRKRLNDIFDTLGWSWTYEDA-NKEP----LE
Sea Urchin      1 METNAILSESVVVQRQATLQEFSDVIDSASKNLDGILKEIGWSFEDLQS--KEA----LV
Honey bee       1 M------LNSSINEREDQYQKLIDFTKEIDQEIIKITSALNWTMESIKL-DDDN----KL
Flour beetle    1 -------MDFNIEIRKKQLDNLDQLISSSRSRIQSVLSYLDWTQENVEK--GDP----LV
consensus       1 .          ......  .......... . ..... ...*... .. ....  . ...
 
 
Human          57 ICPYDSNHHMPKSSLAKHMASCRLRKMGYTKEE-EDEMYNPE---FFYENVK-IPSITLN
Mouse          57 ICPYDSNHRMPKSSLTKHMESCRLRKLGYTKEE-ENEMYNPT---FFYENLK-IPSVTLN
Rat            57 ICPYDSNHRMPKSSLPKHMESCRLRKLGYTKEE-EDEMYNPT---FFYENLK-IPSVTLN
Dog            54 ICPYDSNHHMPKSSLAKHMMSCRLRKLGYTKEE-EDQMYNSD---FFYENVK-IPSITLN
Frog           41 VCPFDDNHRMPKSSLEKHVATCRLRKLGYTKEEIKVQVSDPQ---FYYEDAK-VPPVVID
Zebrafish      53 VCPYDPNHTVPQNKMEKHKAVCWLTQQGYSKEE-QAEMYDPS---AYYEQAN-ITSISLE
Fugu           54 QCPYDPNHRVPPRSLEKHKLSCRLRKLGYSPEE-QTEMVDTS---SCYQQST-VRSFTME
Sea Urchin     55 TCPINPQHRVVESSLQCHIDRCKWARDGYTREE-QEEAASLEANRFFYENKKDVHAVELD
Honey bee      50 VCPYDSSHQISKKNLHQHLEHCQWKQEGY-NEF-DIPLPESS---LSLN--S-YSSIKLD
Flour beetle   48 QCPVNPHHRIHPKSWTEHIEKCVVQIEGYSSNS-Q---FLSE---SL--DNP-TQSIYID
consensus      61 .**....*....... .*...*.....**.... . ... ..   ..... . .......
         ↑↑    ↑         ↑   ↑                  
 
Human         112 KDSQFQIIKQARTAVG--KDSDCYNQRIYSSLPVEVPLNHKRFVCDLTQADRLALYDFVV
Mouse         112 KDSQFQIIKQARTTAG--KDGDCYSQRMYSSVPVEVPLNHKRSVCDLTQTDRLALYDFVI
Rat           112 KDSQFQIIKQARTTAG--KDGDCYSQRLYSSAPVEVPLNHKRSVCDLTQADRLALYDFVI
Dog           109 KDSQFQIIKQARTAVG--KDGDCYNQRIYSSLPVEVPLNHKRCVCDLTQADRLALYDFVM
Frog           97 KELQFQIIKQARDRVSASNAGGSYERSAYSCSPVEVPYNHKYAICDLTPADRLAIYDYVL
Zebrafish     108 KDTFQQIILQSRENAS---HWRSTG--LHTQSLPDIPQNHKRSLCDLTVADRLAVYDHVM
Fugu          109 RSTQQQVILQARSAAPMMKMEGVFWQGQYSSQPVEVPQNHKRTVCDLTVADRLALYDHVI
Sea Urchin    114 ADC-------QREITS------RF----VGPSNKTFPRTMDRLDAEFSPDQRLAIYEKVR
Honey bee     102 SQTQNKILWEAKEKDP------TMK---IGVGERLIPRTSNRIFTDFTCDERKILYDYVV
Flour beetle   98 RNKKIELITKELAEKG------ALR--LAWNGLDPDPRTSDRLISTFSPDERLIFYNYTV
consensus     121 .............  .  .    . . .... ....* .... ..... ..*...*....  
 
Supplementary Figure S1. Comparison of putative 48K sequences in vertebrates and insects. The species are 
indicated on the left. Black and grey boxes indicate identical and similar amino acids, respectively. The consensus 
line indicates amino acids conserved in some (dots) or all species (asterisks). Conserved amino acids in the putative 
zinc finger are marked with arrows. (Continues on next page) 
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Human         170 EETKKKRSDSQIIENDSDLFVDLAAKINQDNSRKSPKSYLEILAEVRDYKRRRQSYRAKN
Mouse         170 EETKKKRSGPQVIENDSDLFVDLAAKVNQDNSRKSPKSYLEILAEVRDYKRRRQSYRAKN
Rat           170 EETKKKRSAPQVIENDSDLFVDLAAKVNQDNSRKSPKSYLEILAEVRDYKRRRQSYRAKN
Dog           167 EETKKKRSDSQIIENDSDLFVDLAAKVNQDNSRKSPKSYLEILAEVRDYKRRRQSYRAKN
Frog          157 EQTKIQK-PSLTDRSEADLFEDLAAKINQDDDQKGPKSHLEIMAEMRDYKRRRQSYRAKN
Zebrafish     163 YEASQQ--SAKRESNNEDLYVDLVAKIKKEVNQSGPKSHLEVLAEMRDYKRRRQSYRAKN
Fugu          169 GALNPRS-EAPESSGQDDLYVDWVSKLQRGEEQNEPKTHLELMAEMRDYKRRRQSYRAKN
Sea Urchin    157 EKSEGQ---SQADKLDLELTFD-PEKKDNDDKKETTQTHAEALAEMRDYRRRRQSYRAKN
Honey bee     153 ANTIK----PDIGHDITD--IQKQNSEDKEDKEDKKLSFLEVLIQERNLKRRRAKH--RG
Flour beetle  150 QNTEG----PPSPPE----FTTLYDKKHDEEK---PLTYEEILAQERDSKRRRAKY--KS
consensus     181 .......   ..  ................. ........*.....*...***.......
 
 
Human         230 VHITKKSYTEVIRDVINVHMEELSNHWQEEQ-EKAEDDAE-----KNEE-R------RSA
Mouse         230 VHITKKSYTEVIRDVIKVHMEELSSHWQEEQ-GRAGDAAE-----KNEE-R------RSA
Rat           230 VHITKKSYTEVIRDVIKVHMEELSNHWQEEQ-ERAEDGAE-----KNEE-R------RSA
Dog           227 VHITKKSYTEVIRDVINVHMEELSSHWQEEQ-ERAEDGAE-----KDEE-R------RSA
Frog          216 VHITKKSYTEIIRDVINVHMEELNGHWRDEI-NDDAGSSV-----SSSSVRRHTQ--RSP
Zebrafish     221 VHITKKTYTEVIREVIDVHSGELGRIWQEAK-EEESQVSQ-----QSSH-RAESEKGRSA
Fugu          228 VHITKKSYTEVIREVINVHSEELGRQWREE----EQEKVE------EET-R------LKV
Sea Urchin    213 VHITKRSKTDVMREIIESHMKFLEETQSPVK-EEEEEKPT-----PDQE-R------LAP
Honey bee     205 VHTNKKSHTEILREVIHQQMQLYIEYITDTHTNNHTTETV-----TSTE-IQNSDINNHV
Flour beetle  197 VHINRKNHTEVIREVINGQMGEY-KEWLLAK-DQTKDNKECNNGVHDDK-KEEIE--RPH
consensus     241 **......*...*..*.......  .....  .   .  .     . .. .      ...
 
Human         277 SVDSR-----QSGGS-YLDA--E-CSRHRRDR-SRSP-HKRKRNK--DKDKNCESRRRKE
Mouse         277 SVDSR-----QSGGS-YLDV--E-SSRHRRAR-SRSP-HKRKRNK--DKSS--ESRRRKE
Rat           277 SVDSR-----QSGGS-YLDV--E-SSRHRRAR-SRSP-HKRKRNK--DKSS--DSRRRKE
Dog           274 SVDSR-----QSGGS-YLDT--E-YSRHRKDR-SRSP-HKRKRNK--DKDKNWDSRRRKE
Frog          268 SADSK-----NS-GS-HRDK--Q-YSDRKRER-SRSP--RRHSNR--EKEK--DTKKKKE
Zebrafish     274 SVESR-----ASRIS-SRDE--H-EHKRHRKR-SRSR--SRKHSR--EKKK--RS-RRDS
Fugu          271 SSHRR-----RSSSS---ES--G-HSHSRRHH-SR----ERSHGR--ESKK--RRKERNS
Sea Urchin    260 PEIIR--------GI-TIDV--D----DHGAG-IKAV--EETMTE--VAAH--HVAGMAN
Honey bee     259 NIQNSDLLIDEFSEK-YHDKYHDVFTKDLKDHYGNSNSRNDKNDRYFEKSH--ISHTKNS
Flour beetle  252 SSTSR-----NSSSSRSTNR--K-YDRHRDER-DRRA-KTGIVKK--GEIE--EIAQGKE
consensus     301 .....     .. .. ...   .  ....... .... .......  .. .  .......
 
 
Human         324 R--DGERHH------------------------ 
Mouse         322 R--DGERHH------------------------ 
Rat           322 RRVDGERHH------------------------ 
Dog           321 R--DGDRHH------------------------ 
Frog          311 R--DEDRRHH----------------------- 
Zebrafish     317 H--SPDVER------------------------ 
Fugu          311 R--SPEDCRH----------------------- 
Sea Urchin    298 H--AVTNIV------------------------ 
Honey bee     316 K--ETETYSR-TNELHKAQKSYKLLRKETTKTC 
Flour beetle  298 D--AHENEIGDIQGTEVD--------------- 
consensus     361 .  . ....                         
  
Supplementary Figure S1. (Continued) 
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