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Abstract

Fish models like medaka, stickleback or zebrafish provide a valuable resource to study vertebrate
genes. However, finding genetic variants e.g. mutations in the genome is still arduous. Here we
used a combination of microarray capturing and next generation sequencing to identify the affected

gene in the mozartkugeP!'® (mzlP!¢V) mutant zebrafish. We discovered a 31-bp deletion in macfI
demonstrating the potential of this technique to efficiently isolate mutations in a vertebrate genome.

Research highlights

» The maternal-effect mutation mozartkugel’!'¢” shows an embryonic polarity defect. » The
mutation localizes to a 770 kb interval on zebrafish chromosome 19. B DNA capturing and next-
generation sequencing identifies a genomic deletion. P The mutation causes a premature STOP-
codon deleting 2483 amino acids of Macfl.

Keywords: Zebrafish; Maternal effect mutation; Embryonic polarity; Embryogenesis; Genomics;
Microarray capturing; Next generation sequencing; Microtubule actin crosslinking factor 1 (macfl)

Article Outline
1.

Introduction

2.

Materials and methods
2.1. Meiotic mapping
2.2. Genomic DNA preparation
2.3. Next generation sequencing

2.4. Read mapping and coverage analysis
2.5. SNP detection



http://dx.doi.org/10.1016/j.bbrc.2011.01.024
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=full&_orig=search&_origin=search&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=89af7d6fdfdc64663efe36fa23e71f1e&searchtype=a#s0035
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=full&_orig=search&_origin=search&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=89af7d6fdfdc64663efe36fa23e71f1e&searchtype=a#s0030
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=full&_orig=search&_origin=search&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=89af7d6fdfdc64663efe36fa23e71f1e&searchtype=a#s0025
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=full&_orig=search&_origin=search&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=89af7d6fdfdc64663efe36fa23e71f1e&searchtype=a#s0020
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=full&_orig=search&_origin=search&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=89af7d6fdfdc64663efe36fa23e71f1e&searchtype=a#s0015
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=full&_orig=search&_origin=search&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=89af7d6fdfdc64663efe36fa23e71f1e&searchtype=a#s0010
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=full&_orig=search&_origin=search&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=89af7d6fdfdc64663efe36fa23e71f1e&searchtype=a#s0005
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=4bafd9eef6f0375f5eda8c32cb3a7854&searchtype=a#aff3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=4bafd9eef6f0375f5eda8c32cb3a7854&searchtype=a#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=4bafd9eef6f0375f5eda8c32cb3a7854&searchtype=a#aff2
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=4bafd9eef6f0375f5eda8c32cb3a7854&searchtype=a#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=4bafd9eef6f0375f5eda8c32cb3a7854&searchtype=a#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=4bafd9eef6f0375f5eda8c32cb3a7854&searchtype=a#aff2
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=4bafd9eef6f0375f5eda8c32cb3a7854&searchtype=a#aff1
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=936&_udi=B6WBK-51WV01S-K&_pii=S0006291X1100043X&_origin=article&_zone=art_page&_targetURL=https%3A%2F%2Fs100.copyright.com%2FAppDispatchServlet%3FpublisherName%3DELS%26contentID%3DS0006291X1100043X%26orderBeanReset%3Dtrue&_acct=C000050221&_version=1&_userid=10&md5=e80b842201b06b039bbcbcbfd331f5d9
http://www.sciencedirect.com/science?_ob=HelpURL&_file=doi.htm&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=a143a86ddc585c54adbe80b2046626c3
mailto:roland.dosch@med.uni-goettingen.de
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6WBK-51WV01S-K&_user=10&_coverDate=02%2F18%2F2011&_alid=1653420811&_rdoc=1&_fmt=high&_orig=search&_origin=search&_zone=rslt_list_item&_cdi=6713&_sort=r&_st=13&_docanchor=&view=c&_ct=1&_acct=C000050221&_version=1&_urlVersion=0&_userid=10&md5=4bafd9eef6f0375f5eda8c32cb3a7854&searchtype=a#hit2

Results and discussion

Acknowledgements

Appendix A.

Supplementary data

References

Fig. 1.
The mozartkugel (mz[) phenotype. Live embryos, 30 min after fertilization, lateral view. (A) The
wild-type embryo (wt) forms a blastodisc representing a cap of clear cytoplasm at the animal pole

(to the top). (B) The blastodisc is not formed in mz#//¢” mutants thus lacking animal-vegetal
polarity.

Fig. 2.

The mozartkugel (mzl) locus. (A) Meiotic mapping located the mz/P!'¢” mutation on chromosome
19 between the markers z53477 (1.9 cM, centiMorgan; 9 recombinants/475 females) and S11b

(0.2 cM; 1 recombinant/475 females). These two markers define a physical interval (red bar) of
0.77 Mb (33'676"248-34'443'857) in the Ensembl zebrafish genome database
(http://www.ensembl.org/Danio_rerio; assembly Zv8). (B) Example of sequencing coverage from
one Solexa run is indicated per base along the chromosome (Assembly Zv8). Note the low coverage
in repeats not represented by probes on the microarray.

Fig. 3.

A genomic deletion is linked to the mz/# Hev mutation. (A) Zero sequence coverage of mutant DNA
(red) indicates a deletion from position 34'405'729 to 34'405'760. Massive-parallel sequencing a +/
— genome (blue) shows almost 50% reduction of coverage for the same interval. (B) PCR
amplification of a 636 bp genomic fragment covering the deletion from two wild-type (+/+; TU),

heterozygous (+/—) and mzlP/¢” females (—/—). —Co indicates water control.

Fig. 4.

The mzP!1¢ mutation affects the macfl gene. (A) Sequence comparison of wt (+/+) and mutant
macfl gene (mzI’!1"). (B) The sequence difference is caused by a 31-bp (green) deletion in the

mutant. The deletion generates a mutated amino acid sequence in mzP!¢” (red) causing a premature
STOP in codon 5322 (asterisk). (C) Scheme of the Macf1 protein with a deletion of 2483 amino

acids in the mzP!1¢¥ mutant.
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