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Figure 2. Alignment of human, wild-type mouse, and M366 transcript nucleotide sequences. The known wild-type mouse Nup210l
transcript (white) is aligned with both the mutant (blue) and human (gold) transcripts. Areas of homology between sequences are signified by 
gray highlighting. Nucleotide bases that are unknown are signified with a “N”. The human sequence is from ENSEMBL, transcript ID
ENST00000368559. Only the portion of the human transcript with homology to the mouse transcript is shown due to space constrictions. The 
wild-type mouse transcript was determined experimentally by nucleotide sequence analysis of mouse testicular cDNA. mRNA from the testis of 
M366 mice was used in RT-PCR to generate cDNA in order to sequence the mutant transcript. Mutant Nup210l sequencing is not completed. 
The wild-type mouse and human transcripts share 82% nucleotide homology.  
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Human 1258                                           AATCTCAGGATTACATAC 
1    ATGCATAGCTACAGTCTTATCTATGGTTTGGAATTAAAGTGGAATCTCAAGATCACATTC 
1    NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1276 GACTTTCCTAAGGAGTACTTTGAAGAGCAACTAACTACCGTGAATGGATCTTACCATATA 
61   CAGTTTTCCAAGGAGTACTTTGAAGAGCAGCTGAGTACTTCAAACGGATCTTACCACGTG 
61   NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1336 GTAAAAGCCCTGAAAGATGGTGTTGTGGTAATAAATGCATCCCTGACCTCCATCATTTAC 
121  GTAAAAGCCCTGAAAGACGGAGTTGTGGTGATAAATGCAACCCTGACCTCCAGCCTTCAG 
121  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1396 CAGAATAAAGATATTCAGCCTATAAAATTTCTAATCAAACACCAACAAGAAGTGAAGATT 
181  GAGAGAAACAGTTCCCAGCCAAAAACCTATCAAATCAGTCACCAACAAGAGGTGAAGATA 
181  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1456 TATTTTCCCATCATGCTTACACCCAAATTTCTGGCATTTCCTCATCATCCTATGGGAATG 
241  TACTTTCCCATTCAGCTTAAACCCAGTTTTCTGGCCTTTCCCCATCATCCCCTGGGAATA 
241  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1516 TTATATCGTTATAAAGTACAGGTAGAGGGTGGCAGTGGCAACTTTACCTGGACTTCTTCT 
301  TCAAATCGGTTCACAGTTCAGGTAGAGGGCGGTAGTGGCAACTTCACCTGGAGCTCTTCT 
301  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1576 AATGAAACAGTGGTCATAGTAACCACGAAAGGAGTGGTGACTGCAGGTCAGGTCAGGGGG 
361  AACGAAACCGTTGCCATGGTTACCACCAAAGGCGTGGTAACCGCGGGCCAGGTGAGAGGG 
361  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1636 AATAGTACTGTTTTGGCCCGAGATGTACAAAATCCCTTTCGATATGGAGAAATTAAGATA 
421  AACAGCACCATTTTGGCACGAGATGTACAGAATCCCTCTCGATCTGGAGATATTAAGGTG 
421  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1696 CATGTCCTGAAACTGAACAAAATGGAACTGTTACCATTTCATGCTGATGTGGAGATTGGC 
481  TATGTCATGAAGCTGAACAAGATGGAACTGTTACCATTTCAAGCTGATGTGGAAATCGGC 
481  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1756 CAGATTATAGAAATACCCATTGCAATGTATCACATAAATAAAGAGACCAAAGAAGCCATG 
541  CAGATTATTGAGGTACCCATTGCAATGTATCATGTAAATACAGAGACCAAGGAGGCCATC 
541  NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

1816 GCATTCACAGACTGCTCTCATTTATCCTTGGATCTGAACATGGATAAACAAGGAGTCTTT 
601  GCATTCACAGACTGCTCGCACTTACCCCTCGATCTCAACTCGGATAAGCAAGGAGTCTTC 
601  NNNNNNNCAGACTGCTCGCACTTACCCCTCGATCTCAACTCGGATAAGCAAGGAGTCTTC 
 

1876 ACTCTTCTCAAAGAAGGTATTCAAAGACCTGGACCAATGCATTGTTCCAGTACACATATC 
661  ACTCTTTTTAAAGAAGGTATTCAGAAGCCTGGAGCGATGCACTGTTCTAGTGTCCACATA 
661  ACTCTTTTTAAAGAAGGTATTCAGAAGCCTGGAGCGATGCACTGTTCTAGTGTCCACATA 
 

1936 GCAGCTAAATCTCTTGGCCATACTCTGGTAACAGTAAGTGTGAATGAATGTGACAAGTAC 
721  GCAGCCACGTCTCCGGGCCACACTCTGGTGACCGTCAGTGTGACTGGGCATGAAGAGCAC 
721  GCAGCCACGTCTCCGGGCCACACTCTGGTGACCGTCAGTGTGACTGGGCATGAAGAGCAC 
 

1996 TTGGAGAGCAGTGCTACATTTGCTGCTTATGAACCCCTAAAGGCTTTAAATCCTGTGGAA 
781  GCGTGGAGCAGCGCCACATTTGCTGCTTACGAACCTCTAAAGGCTCTAAACCCTGTGGAC 
781  GCGTGGAGCAGCGCCACATTTGCTGCTTACGAACCTCTAAAGGCTCTAAACCCTGTGGAC 
 

2056 GTGGCATTGGTGACATGGCAGTCTGTGAAGGAAATGGTATTTGAAGGGGGTCCTCGTCCA 
841  GTGGCTTTGGTGACATGGCAGTCCGTGAAGGAAATGGTATTTGAAGGGGGCCCTCATCCT 
841  GTGGCTTTGGTGACATGGCAGTCCGTGAAGGAAATGGTATTTGAAGGGGGCCCTCATCCT 
 

2116 TGGATCTTGGAGCCCTCCCGATTTTTTTTGGAATTGAATGCGGAGAAGACAGAGAAGATT 
901  TGGATCTTGGAGCCGTCCCGATTTTTTTTGGAGCTGAGCATGGAGAAGGCAGAGGCCATT 
901  TGGATCTTGGAGCCGTCCCGATTTTTTTTGGAGCTGAGCATGGAGAAGGCAGAGGCCATT 
 

2176 GGAATAGCACAAGTGTGGCTGCCATCTAAGAGAAAACAGAACCAGTACATCTACCGGATC 
961  AGAGTAGCAGAAGTCCGGCTGCCAGCTAAGAGGAAGCAGAACCAGTACGTCTACCGCGTG 
961  AGAGTAGCAGAAGTCCGGCTGCCAGCTAAGAGGAAGCAGAACCAGTNNNNNNNNNNNNNN 
 

2236 CAATGCCTGGATTTAGGGGAACAAGTTCTCACATTCCGAATTGGAAATCATCCAGGTGTC 
1021 CTGTGCCTGGAATTAGGGGAACAGGTTCTCACTTTTCGGATCGGGAACCACCCAGGAGTC 
1021 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

2296 CTGAACCCTAGTCCAGCTGTAGAGGTTTTGCAGGTTCGCTTCATTTGTGCCCACCCTGCC 
1081 CTAAACCCTAGTCCCTCTGTGGAAAAGGTGCAGGTGCGTTTCATCTGTGCCCATCCTGCC 
1081 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTTCATCTGTGCCCATCCTGCC 
 

2356 AGTATGTCAGTAACTCCAGTATACAAGGTGCCAGCTGGTGCCCAGCCATGTCCTCTGCCA 
1141 AGTATGTTGGTGACACCAATGTACAAGGCGCCCTCTGGCACCCAGCCATGTCCTTTGCCG 
1141 AGTATGTTGGTGACACCAATGTACAAGGCGCCCTCTGGCACCCAGCCATGTCCTTTGCCG 
 

2416 CAGCACAACAAATGGCTGATTCCTGTATCAAGACTGAGGGACACAGTCCTGGAACTAGCA 
1201 CAGTACAACAAGCAACTGATTCCTGTGTCCAGCTTAAGGGACTCAGTCCTAGAACTGGCA 
1201 CAGTACAACAAGCAACTGATTCCTGTGTCCAGCTTAAGGGACTCAGTCCTAGAACTGGCA 
 

2476 GTGTTTGATCAACATAGGAGAAAGTTTGATAATTTCAGTTCACTAATGCTAGAATGGAAA 
1261 GTATTTGATCAACACGGGAGGAAGTTTGATAATTTCAGCTCACTGATGCTAGAATGGAAG 
1261 GTATTTGATCAACACGGGAGGAAGTTTGATAATTTCAGCTCACTGATGCTAGAATGGAAG 
 

2536 TCCTCCAATGAAACACTAGCCCATTTCGAAGATTATAAATCAGTGGAAATGGTAGCAAAA 
1321 TCTTCCAACGAGACACTAGCTCATTTTGAAGATTCTAAGTCAGTGGAGATGGTAGCCAGA 
1321 TCTTCCAACGAGACACTAGCTCATTTTGAAGATTCTAAGTCAGTGGAGATGGTAGCCAGA 
 

2596 GATGATGGCAGTGGGCAGACCCGGTTACATGGTCATCAGATCCTTAAAGTACATCAGATA 
1381 GACGATGGCAGTGGGCAGACCCGGCTGCACGGCCATCAGATCCTTAAGGTGCATCAGATG 
1381 GACGATGGCAGTGGGCAGACCCGGCTGCACGGCCATCAGATCCTTAAGGTGCATCAGATG 
 

2656 AAAGGGACTGTACTGATTGGAGTCAATTTTGTGGGCTATTCAGAGAAGAAAAGCCCAAAA 
1441 AAGGGGACTGTGCTCATTGGAGTCAATTTTGCTGGTTATTCAGGGAAGAAAAGCCCAAAA 
1441 AAGGGGACTGTGCTCATTGGAGTCAATTTTGCTGGTTATTCAGGGAAGAAAAGCCCAAAA 
 

2736 GAAATTTCCAACTTGCCCAGATCTGTAGATGTGGAACTGCTCCTGGTAGATGATGTAACT 
1501 GGAATTTCCAACTCGCCAAGATCTGCGGGGGTAGAACTGATCCTGGTGGAAGACGTCACG 
1501 GGAATTTCCAACTCGCCAAGATCTGCGGGGGTAGANNNNNNNNNNNNNNNNNNNNNNNNN 
 

2796 GTAGTGCCTGAGAATGCCACCATCTATAACCACCCTGATGTAAAGGAAACATTTAGCCTT 
1561 GTCCAGCCTGAGAATGCCACCATCTACAACCACCCTGATGTGAAGGAAATATTTAACCTT 
1561 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

2856 GTGGAAGGATCTGGTTATTTTTTAGTCAACAGCAGTGAGCAGGGTGTTGTCACCATCACT 
1621 GTGGAAGGATCTGGCTACTTTCTGATCAACAGCAGTGAGCAAGATATCGTCACCATCACT 
1621 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNTATCGTCACCATCACT 
 

2916 TACATGGAAGCAGAAAGCTCTGTTGAGTTAGTTCCATTACATCCTGGATTTTTTACCTTG 
1681 TACAGGGAAGCAGAAAGCTCAGTCCAGTTAGTTCCAGCACATCCTGGATTTCTAACCCTG 
1681 TACAGGGAAGCAGAAAGCTCAGTCCAGTTAGTTCCAGCACATCCTGGATTTCTAACCCTG 
 

2976 GAGGTCTATGATCTTTGTTTGGCTTTCTTGGGTCCAGCAACAGCCCACCTCAGGGTGTCA 
1741 GAAGTGTATGACCTGTGCCTGGCCTACTTGGGTCCAGCGGTGGCCCAGATCAGGGTGTCA 
1741 GAAGTGTATGACCTGTGCCTGGCCTACTTGGGTCCAGCGGTGGCCCAGATCAGGGTGTCA 
 

3036 GACATACAAGAGCTGGAGCTTGATCTGATTGATAAGGTTGAAATAGACAAAACTGTGTTA 
1801 GACATACAGGAGCTCGAGCTGGATCTGATCGATAAGGTTGAGATCGGTAAAACCGTGTTA 
1801 GACATACAGGAGCTCGAGCTGGATCTGATCGATAAGGTTGAGATCGGTAAAACCGTGTTA 
 

3096 GTGACTGTGAGGGTTCTTGGCTCTTCCAAACGCCCATTCCAAAATAAATACTTCAGAAAC 
1861 GTGGTTGTGAGGGTTCTTGGCTCGTCCAAACACCCTTTCCGGAACAAGTACTTCAGAAAC 
1861 GTGGTTGTGAGGGTTCTTGGCTCGTCCAAACACCCTTTCCGGAACAAGTACTTCAGAAAC 
 

3156 ATGGAACTCAAACTGCAGTTGGCTTCTGCCATTGTCACCCTGACACCAATGGAGCAACAG 
1921 ATGGAAGTCAGGCTGCAGCTGGCATCTGCCATCGTCACCCTGAGATTAATGGAAGATCAG 
1921 ATGGAAGTCAGGCTGCAGCTGGCATCTGCCATCGTCACCCTGAGATTAATGGAAGATCAG 
 

3216 GACGAATACTCTGAAAATTATATTCTTCGAGCTACCACTATTGGGCAAACCACACTTGTG 
1981 GATGAGTACTCTGAAAACTACATGCTCCGTGCTGTCACTGTTGGACAAACCACACTTGTA 
1981 GATGAGTACTCTGAAAACTACATGCTCCGTGCTGTNNNNNNNNNNNNNNNNNNNNNNNNN 
 

3276 GCTATTGCCAAGGACAAGATGGGAAGAAAATACACATCAACTCCTCGGCACATTGAAGTG 
2041 GCCATTGCCACAGACAGAATGGGGAAGAAATTCACATCAGCGCCTCGGCATATCGAGGTC 
2041 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

3336 TTTCCTCCATTCAGACTTCTTCCAGAGAAAATGACACTGATTCCAATGAATATGATGCAG 
2101 TTTCCTCCATTCAGACTCATTCCTGAGAAAATGACCCTGATTGCAACTAACATGATGCAG 
2101 TTTCCTCCATTCAGACTCATTCCTGAGAAAATGACCCTGATTGCAACTAACATGATGCAG 
 

3396 GTAATGTCTGAAGGTGGCCCCCAGCCCCAATCCATCGTTCACTTCTCCATCAGTAATCAG 
2161 ATAATGTCTGAAGGTGGCCCTCAGCCCCAGTCCATCATTCACTTCTCTATCAGCAATCAG 
2161 ATAATGTCTGAAGGTGGCCCTCAGCCCCAGTCCATCATTCACTTCTCTATCAGCAATCAG 
 

3456 ACCGTGGCTGTTGTTAATAGGAGGGGGCAAGTTACAGGGAAGATTGTTGGCACAGCTGTG 
2221 ACTGTAGCTGTTGTTAACAGGAGGGGGCAAGTTACAGGGAAATCGGTCGGCACGGCCGTG 
2221 ACTGTAGCTGTTGTTAACAGGAGGGGGCAAGTTACAGGGAAATCGGTCGGCACGGCCGTG 

3516 GTTCATGGCACCATCCAGACAGTAAATGAAGATACTGGCAAAGTCATTGTGTTTTCTCAG
2281 CTCCACGGCACCATCCAGACAGTGAATGAAGACACTGGCAAAGTCATTGTGTTTTCCCAG 
2281 CTCCACGNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

3576 GATGAAGTACAGATTGAAGTTGTTCAGCTAAGGGCTGTTAGGATCCTTGCAGCTGCAACT 
2341 GATGAAGTCCAAATCGAAGTTGTCCAGCTCCAGGCTGTTAGGATCCTTGCGGCTGCAACC 
2341 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

3636 CGGCTCATCACAGCTACCAAGATGCCAGTTTATGTCATGGGAGTAACCAGTACCCAGACC 
2401 CGACTCGTCACGGCCACTGAGATGCCGGTTTATGTCATGGGGGTGACTAGTACCCAGACT 
2401 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

3696 CCTTTCTCCTTCAGCAATGCTAATCCTGGGCTCACATTCCACTGGTCTATGAGCAAAAGG 
2461 CCTTTCTCCTTCAGCAATGCCAGTCCTTTGCTCACATTCCACTGGTCCATGAGCAAGAGG 
2461 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN 
 

3756 GATGTATTGGATCTAGTGCCCAGGCATTCAGAGGTTTTTCTACAGCTCCCAGTAGAGCAT 
2521 GATGTGCTGGATCTGGTACCCAGGCATTCAGAGGTATTTCTACAACTTCCAGCTGAGAAC 
2521 NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNAACTTCCAGCTGAGAAC 
 

3816 AACTTTGCCATGGTTGTCCATACAAAAGCAGCAGGCAGGACCAGTATCAAGGTCACTGTT 
2581 AACTTCGCCATGGTTGTCCACACAAAAGCAGCTGGCAGGACCACGATCAAGGTCACGGTC 
2581 AACTTCGCCATGGTTGTCCACACAAAAGCAGCTGGCAGGACCACGATCAAGGTCACGGTC 
 

3876 CACTGCATGAACAGTTCCTCTGGGCAGTTTGAGGGGAATTTGTTGGAACTCTCTGATGAA 
2641 CGCAGCGAGAACAGCTCCTCTGGGCAGTTGGAGGGGAATCTGCTAGAGCTGTCCGATGAG 
2641 CGCAGCGAGAACAGCTCCTCTGGGCAGTTGGAGGGGAATCTGCTAGAGCTGTCCGATGAG 
 

3936 GTACAGATCCTGGTGTTTGAAAAACTCCAACTCTTCTATCCAGAGTGCCAACCAGAGCAG 
2701 ATCCAGATCCTGGTATTTGAAAAACTTCAACTTTTCTATGCAAACTGTCAACCTGAGCAG 
2701 ATCCAGATCCTGGTATTTGAAAAACTTCAACTTTTCTATGCAAACTGTCAACCTGAGCAG 
 

3996 ATTCTGATGCCTATAAATTCTCAGCTCAAACTCCATACCAACAGGGAAGGAGCTGCCTTC 
2761 ATTCTGATGCCCATGAATTCTCAGCTCAAGCTGCACACCAACAGAGAAGGCGCAGCCTTT 
2761 ATTCTGATGCCCATGAATTCTCAGCTCAAGCTGCACACCAACAGAGAAGGCGCAGCCTTT 
 

4056 GTGAGTTCTCGTGTTCTCAAGTGTTTCCCTAATTCATCCGTCATTGAGGAGGATGGTGAA 
2821 GTGAGTTCCCGTGTTCTCAAGTGTTTCCCTAATTCCTCTGTCATTGAAGAAGATGGTGGA 
2821 GTGAGTTCCCGTGTTCTCAAGTGTTTCCCTAATTCCTCTGTCATTGAAGAAGATGGTGGA 
 

4116 GGGCTCCTGAAAGCTGGTTCCATTGCAGGTACTGCTGTATTGGAAGTCACTTCTATAGAA 
2881 GGGCTGCTGAGATCTGGATCCATTGCGGGTACTGCAGTATTGGAAGTCACTTCTATAGAA 
2881 GGGCTGCTGAGATCTGGATCCATTGCGGGTACTGCAGTATTGGAAGTCACTTCTATAGAA 
 

4176 CCTTTTGGAGTCAACCAAACAACCATAACTGGGGTCCAGGTAGCACCGGTGACATACCTG 
2941 CCTTTTGGAGTCAATCAAACAACCATAACTGGAGTCCAGGTAGCACCAGTGACTTACCTT 
2941 CCTTTTGGAGTCAATCAAACAACCATAACTGGAGTCCAGGTAGCACCAGTGACTTACCTT 
 

4236 CGAGTGAGCAGCCAACCCAAGCTATACACAGCCCAAGGAAGGACCCTGTCAGCATTTCCC 
3001 CGATTGAGCAGCTACCCCAAGCTATACACAGCACAAGGAAGGACCCTGTCAGCCTTTCCT 
3001 CGATTGAGCAGCTACCCCAAGCTATACACAGCACAAGGAAGGACCCTGTCAGCCTTTCCT 
 

4296 TTGGGCATGTCTCTTACCTTCACTGTTCAGTTTTATAATAGTATCGGAGAGAAATTCCAC 
3061 TTGGGCATGTCTCTCACCTTTATTGTTGAGTTTTATAATAACATTGGAGAAAAATTCCAC 
3061 TTGGGCATGTCTCTCACCTTTATTGTTGAGTTTTATAATAACATTGGAGAAAAATTCCAC 
 

4356 ACACACAATACCCAGCTTTATCTGGCTCTGAACAGAGATGACTTGCTGCATATTGGACCA 
3121 ACCCACAATACTCGGCTTTATATGGCTCTGAACAGAGATGACTTGCTGCTTATTGGACCA 
3121 ACCCACAATACTCGGCTTTATATGGCTCTGAACAGAGATGACTTGCTGCTTATTGGACCA 
 

4416 GGGAATAAGAACTATACTTACATGGCCCAGGCTGTGAACAGAGGGCTGACACTTGTGGGG 
3181 GGAAACAGAAACTATACATATATGGCCCAGGCTGTGAATAAAGGAGTGACAGTTGTGGGG 
3181 GGAAACAGAAACTATACATATATGGCCCAGGCTGTGAATAAAGGAGTGACAGTTGTGGGG 
 

4476 CTTTGGGACCGGAGACATCCAGGCATGGCAGATTATATTCCTGTTGCTGTAGAGCATGCC 
3241 CTTTGGGACCAAAGACATCCTGGCATGGCAGACTACATCCCTGTTGCTGTAGAACATGCC 
3241 CTTTGGGACCAAAGACATCCTGGCATGGCAGACTACATCCCTGTTGCTGTAGAACATGCC 
 

4536 ATTGAGCCAGACACCAAGCTTACCTTTGTTGGAGATATCATCTGCTTCAGTACTCACCTT 
3301 ATTGAGCCAGACACCAAGCTTATCTTTGTTGGAGATGTCATCTGCTTCAGCACTCAGCTT 
3301 ATTGAGCCAGACACCAAGCTTATCTTTGTTGGAGATGTCATCTGCTTCAGCACTCAGCTT 
 

4596 GTCAGCCAGCATGGTGAACCTGGGATATGGATGATTTCTGCCAACAATATTCTACAGACA 
3361 GTCAATCAGCATGGTGAGCCTGGGGTGTGGATGATTTCTACCAACAATATTGTACAGACA 
3361 GTCAATCAGCATGGTGAGCCTGGGGTGTGGATGATTTCTACCAACAATATTGTACAGACA 

4656 GACATTGTCACTGGAGTAGGAGTGGCCAGGAGTCCGGGGACTGCAATGATTTTTCATGAC
3421 GACACGGCCACTGGAGTAGGAGTGGCTAGGAACCCAGGAACTGCAACAATTTTTCATAAC 
3421 GACACGGCCACTGGAGTAGGAGTGGCTAGGAACCCAGGAACTGCAACAATTTTTCATAAC 
 

4716 ATCCCAGGAGTAGTGAAAACATATCGAGAGGTGGTGGTCAATGCATCATCAAGATTAATG 
3481 ATCCCCGGAGTTGTGAAAACGTTTCGAGAGGTAGTAGTCAATGCATCATCAAGATTGACA 
3481 ATCCCCGGAGTTGTGAAAACGTTTCGAGAGGTAGTAGTCAATGCATCATCAAGATTGACA 
 

4776 CTCAGTTATGACCTCAAGACTTATCTCACCAATACCCTCAATTCAACTGTATTCAAGCTC 
3541 CTCAGCTATGACCTGAAGACTTACCTCACCAATACCCCCAATGCAACTGCATTCAAACTC 
3541 CTCAGCTATGACCTGAAGACTTACCTCACCAATACCCCCAATGCAACTGCANNNNNNNNN 
 

4836 TTCATCACCACTGGCAGAAATGGTGTCAATCTTAAAGGATTCTGTACCCCAAACCAGGCC 
3601 TTCATCAGCACAGGCAGAAA---TGTCAACCTCAAAGGATCCTGTACCCCAAGTCAGGCT 
3601 NNNNNNNNNNNNNNNNNNNN---NNNNNNNNNNNNNNNNNNNTGTACCCCAAGTCAGGCT 
 

4896 TTGGCCATTACAAAAGTACTTCTTCCAGCGACCCTCATGCTGTGCCATGTACAGTTCAGT 
3664 TTGGCTATTGAAAAAGTTCTTCTTCCCGAGACCCTCATGCTATGCCATGTGCAGTTCAGC 
3664 TTGGCTATTGAAAAAGTTCTTCTTCCCGAGACCCTCATGCTATGCCATGTGCAGTTCAGC 
 

4956 AATACTTTGCTAGACATTCCAGCAAGTAAAGTCTTTCAGGTCCATTCAGATTTCAGTATG 
3724 AATACTTTACTAGACATTCCAGCAAGTAAGGTCTTTCACATCCATTCGGAATTCAGTGTG 
3724 AATACTTTACTAGACATTCCAGCAAGTAAGGTCTTTCACATCCATTCGGAATTCAGTGTG 
 

5016 GAGAAAGGGGTTTATGTCTGCATAATCAAGGTTCGACCGCAGTCAGAGGAGCTGCTACAG 
3784 GAGAAAGGGGTCTATGTCTGCCTAATCAAGGTTCGACAGGAGTCCAAGGAGCTGCGCCAA 
3784 GAGAAAGGGGTCTATGTCTGCCTAATCAAGGTTCGACAGGAGTCCAAGGAGCTGCGCCAA 
 

5076 GCCCTCAGTGTGGCTGACACCTCAGTCTATGGGTGGGCTACACTGGTCAGTGAACGTAGC 
3844 GTGCTCAGTGTGGCAGACACCTCAGTCTACGGGTGGGCAACTCTGGTCAGTGAACGTGGC 
3844 GTGCTCAGTGTGGCAGACACCTCAGTCTACGGGTGGGCAACTCTGGTCAGTGAACGTGGC 
 

5136 AAGAATGGAATGCAACGAATCCTCATTCCTTTCATCCCAGCCTTTTATATTAACCAGTCA 
3904 AAGAATGGCATGCAAAGAATCCTCATTCCTTTCATCCCTGGCTTTTACATGAACCAGTCA 
3904 AAGAATGGCATGCAAAGAATCCTCATTCCTTTCATCCCTGGCTTTTACATGAACCAGTCA 
 

5196 GAATTGGTTCTTAGCCACAAACAAGATATCGGGGAGATAAGAGTACTGGGAGTGGACAGA 
3964 GAGTTCGTTCTTGGCCACA---AAGACACTGGGGAGCTAAGAATCCTGGGAGTGGAAAGA 
3964 GAGTTCGTTCTTGGCCACA---AAGACACTGGGGAGCTAAGAATCCTGGGAGTGGAAAGA 
 

5256 GTTCTTAGGAAGCTAGAGGTCATCTCCAGCTCCCCAGTTCTAGTGGTCGCTGGCCATAGC 
4027 GTTCTTGAGAGCCTAGAGGTCTTCCACAGCTCCCCCTTTCTAGCAGTGTCTGGCTATAAG 
4027 GTTCTTGAGAGCCTAGAGGTCTTCCACAGCTCCCCCTTTCTAGCAGTGTCTGGCTATAAG 
 

5316 CACTCTCCCCTCACTCCTGGCCTGGCCATTTACTCTGTAAGAGTGGTCAACTTCACTTCC 
4087 CACTCAATGCTCACGACAGGCCTAACTGTCTACCTAGTAAGAATAGTCAACTTCACTGCC 
4087 CACTCAATGCTCACGACAGGCCTAACTGTCTACCTAGTAAGAATAGTCAACTTCACTGCC 
 

5376 TTCCAGCAAATGGCATCACCTGTTTTCATCAATATTTCCTGTGTACTCACCAGTCAAAGT 
4147 TTCCAGCAGATGTCATCACCCGCTTTCATTAATGTTTCCTGTGCACTGACCAATCAACAA 
4147 TTCCAGCAGATGTCATCACCCGCTTTCATTAATGTTTCCTGTGCACTGACCAATCAACAA 
 

5436 GAGGCAGTGGTAGTGAGGGCTATGAAAGATAAGTTGGGTGCAGATCACTGTGAAGATTCC 
4207 GAAGCTGTGATAGTCAGAGC---AAAAGATGCATCTGGTGCAGATCACTGTGAAGACTCG 
4207 GAAGCTGTGATAGTCAGAGC---AAAAGATGCATCTGGTGCAGATCACTGTGAAGACTCG 
 

5496 GCCATCCTCAAGCGGTTCACTGGCTCTTACCAGATCCTGCTCTTGACCCTCTTTGCAGTG 
4270 GGTGTCTTCAAGAACTTCGTCGGTTCTTACCAGATCCTCCTGTTTACCCTCTTTGCTGTG 
4270 GGTGTCTTCAAGAACTTCGTCGGTTCTTACCAGATCCTCCTGTTTACCCTCTTTGCTGTG 
 

5556 CTGGCATCAACAGCTTCCATCTTCCTAGCATACAATGCCTTCCTAAACAAGATACAAACA 
4330 CTGGCATCAACTTCTTTCATCTTTCTAGCACACAATGCCTTCCTGAACAAGGTTCAGACT 
4330 CTGGCATCAACTTCTTTCATCTTTCTAGCACACAATGCCTTCCTGAACAAGGTTCAGACT 
 

5616 GTTCCAGTTGTGTATGTACCAACTCTAGGAACACCACAGCCAGGTTTTTTTAACTCCACA 
4390 ATTCCAGTTGTTTATGTGCCAACAACAGGAACAACTCAGCCAGGTTCTTACACGGCCACA 
4390 ATTCCAGTTGTTTATGTGCCAACAACAGGAACAACTCAGCCAGGTTCTTACACGGCCACA 
 

5676 AGTTCTCCCCCTCACTTCATGAGTCTACAACCTCCATTGGCCCAAAGTCGGCTGCAACAT 
4450 TGTTCCCCCCCTCACTTCCTGAGCTCACGGCCACCACTAGTGCAGAGTCGGCTACAACAC 
4450 TGTTCCCCCCCTCACTTCCTGAGCTCACGGCCACCACTAGTGCAGAGTCGGCTACAACAC 
 

5736 TGGTTATGGAGTATAAGGCACTAA 
4510 TGGTTATGGAGTATAAAACACTAA 
4510 TGGTTATGGAGTATAAAACACTAA 

Abstract
Spermatogenesis is a complex process involving hundreds of genes, and 
a malfunction of any protein involved in gamete maturation could 
potentially result in nonfunctional sperm. Spermatogenesis is very similar 
between mice and humans, making mice good models for infertility 
studies. The M366 mouse model involves a mutation in a novel gene 
called Nup210l.This mutation causes infertility in homozygous male mice. 
Preliminary studies suggest the mutation may affect the function of Sertoli 
cells, which are vital to spermatogenesis. The purpose of this study is to 
further explore the nature of this novel gene and the infertility-causing 
mutation in the M366 mouse model.  Characterization of the normal 
Nup210l gene will include identification of splice variants using mouse 
testicular RNA and confirmation of the existence of a NUP210L transcript 
in human testis. The nucleotide sequence of the mutated Nup210l gene 
carried by affected M366 mice will be compared to the nucleotide 
sequence of the wild-type Nup210l gene so that the exact nature of the 
mutation may be determined. These preliminary studies to characterize 
both wild-type and mutant versions of the Nup210l gene and their 
expression will form the basis of future work to define the precise role of 
the Nup210l protein in spermatogenesis.  

Introduction

Nup210l Transcript Sequence Alignment Evidence for Mouse Nup210l Splice Variants

Figure 3. Gel electrophoresis of wild-type mouse RT-PCR products. A. Primers corresponding to 
nucleotides 4116-4139 (9F), and 4515-4485 (9R) of the mouse Nup210l gene 
(ENSMUST00000029548) gave multiple amplicons in RT-PCR reactions. Nucleotide sequence analysis 
of the amplicons was performed. Lane 1: 1Kb+ ladder (Invitrogen); Lane 2: primer set 9 amplicons 
labeled 9.1-9.3. B. In this schematic of the last 4 exons of mouse Nup210l, the position of the forward 
and reverse primer set 9 primers are indicated by the arrows. The exon content of the 3 primer set 9 
amplicons are indicated. 9.1 has all 4 exons present, 9.2 is missing exon 39, and 9.3 is missing exon 38 
and a portion of exon 39.
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Confirmation of Human NUP210L Transcript

Figure 4. Gel electrophoresis of human RT-PCR 
products. Primers were designed to amplify the region 
corresponding to nucleotides 2239-26123 of the predicted 
human NUP210L gene (ENST00000368559). Lane 1: 
1Kb+ ladder (Invitrogen); Lane 2: no template (negative) 
control; Lane 3: human RT-PCR products. A major 
amplicon of 375 bp in size was expected. Instead, two 
slightly larger amplicons were detected (arrows). In 
addition, three less intense amplicons of various size 
were also detected ( ).
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Nup210l Locus and M366 Mutation

Mouse Chromosome 3
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Figure1. Nup210l gene locus. In mice, the Nup210l gene is located on Chromosome 3 and contains 40 
exons. This information was obtained from ENSEMBL, transcript ID ENSMUST00000029548. The 
mutation in the M366 strain is due to the insertion of an EGFP transgene flanked by inverted repeats 
within intron 27. 

EGFP EGFP

Nucleotide sequence analysis done to date does not show any major 
differences between the M366 allele of Nup210l and the wild-type allele.
There is evidence that mouse Nup210l is alternatively spliced in testis.
We have demonstrated experimentally the presence of a human 
NUP210L transcript.

The mouse strain M366 carries a mutational insertion in a novel gene 
called Nup210l. The exact nature of the mutation is unknown.
Homozygous affected male M366 mice are infertile and have defects in 
Sertoli cells and spermatozoa.
The NUP210L gene in humans has been predicted but not yet shown 
to produce transcripts.
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