
Mohamad Amin (Autor)
Characterization and application of molecular

markers in the Peking duck and other waterfowl
species

https://cuvillier.de/de/shop/publications/3298

Copyright:
Cuvillier Verlag, Inhaberin Annette Jentzsch-Cuvillier, Nonnenstieg 8, 37075 Göttingen,
Germany
Telefon: +49 (0)551 54724-0, E-Mail: info@cuvillier.de, Website: https://cuvillier.de



Table of contents Page

I.  LIST OF TABLES         I

II. LIST OF FIGURES         III

III. ABBREVIATIONS         V

1. Introduction          1

1.1  DNA markers          1 

Mitochondrial DNA       2 

Restriction fragment length polymorphisms (RLFPs)   3 

Randomly amplified polymorphic DNA (RAPDs)   3 

Amplified fragment length polymorphisms (ALFPs)   4 

Single nucleotide polymorphisms (SNPs)    5 

Microsatellites        5 

1.2  The use of microsatellites as genetic marker     6 

1.3  Aims of the research        7 

2. Literature Review         8

2.1  Taxonomic position and domestication of the Peking duck   8 

2.1.1  Taxonomic position of ducks       8 

2.1.2  Domestication and breeding history of ducks used in this study  10 

2.2  Mitochondrial DNA in the evolution research     11 

2.3  Variable number tandem repeats (VNTRs)     13 

2.3.1  Category and definition        13 

2.3.2  Mutation and evolution of microsatellites     14 

2.3.3 Models of microsatellite mutation      16 

2.3.2.1  Unequal crossing over (UCO)       16 

2.3.2.2  Slip-strand mispairing (SSM)       17 

2.3.2.3 Polarity substitution        19 

2.3.4  Implication of microsatellites mutation for population    20 

2.4  Microsatellites in avian species       21 

2.4.1 The frequency and heterozygosity of alleles compared to mammalian  

 species          21 

2.4.2  Microsatellite resources in waterfowl      22 

2.4.2.1 Description of markers isolated for waterfowl species    22 

2.5 Cross species applicability       23 



2.6 Application of microsatellites in diversity studies     24 

3. Material and Methods         26

3.1  Animals          26 

 a. Isolation of microsatellites       26 

 b. Characterization of microsatellites      26 

 c. Cross species amplification and phylogenetic analysis   26 

3.2 Methods          27 

3.2.1 Microsatellite isolation        27 

3.2.1.1 Standard protocol        27 

 1. Preparation and size fractioning of genomic DNA    27 

 2. Ligation and transformation       28 

 3. Isolation of recombinant clones      28 

 4. Blotting         29 

 5. Probe preparation        29 

 6. Hybridization         30 

 7. Plasmid preparation        30 

 8. Sequencing         31 

3.2.1.2 Enrichment protocol        32 

 1. Preparation and size fractioning of genomic DNA    32 

  a. Genomic DNA digestion and size selection    32 

  b. Attachment of linker sequences      33 

  c. The first PCR        33 

 2. Capture of target DNA       33 

  a. Hybridization of PCR to biotin-tagged microsatellite probes  33 

  b. Binding to the avidin matrix      34 

  c. Isolation of targeted genomic fragments     34 

 3. Cloning and screening for recombinant colonies with microsatellites 35 

  a. Removal of SauL A/B linker      35 

  b. Ligation and transformation      35 

  c. Isolation of recombinant clones      35 

  d. Blotting, probe preparation, hybridization, washing

      and autoradiography       35 

  e. Sequencing         35 

3.3  Characterization of the isolated markers     35 



3.4  Analysis of partial cytochrome-b sequences     36 

3.4.1 Cytochrome-b gene analysis       36 

 1. Extraction of genomic and mitochondrial DNA    37 

 2. PCR          37 

 3. Isolation of DNA fragments from agarose gel (DNA CleanTM)  38 

 4. Ligation         38 

 5. Transformation        39 

 6. Cloning         39 

 7. Preparing of plasmid        39 

 8. Sequencing         39 

3.5.  Statistical procedures         39 

3.5.1 Data analysis         39 

 a. Microsatellites         39 

 b. Cytochrome-b         40 

  1) Sequence comparison       40 

  2) Base composition and genetic variation     40 

  3) Phylogenetic analysis       40 

4. Results            42

4.1  Isolation of microsatellites in the Peking duck (Anas platyrhynchos)  42  

4.2 Characterization of microsatellites      43 

 a. Allele frequency, number of alleles and heterozygosity   43 

 b. Population differentiation       46 

Genic and genotypic differentiation     46 

F statistics        47 

4.3 Cross species applicability of selected markers     49 

 a. Allele frequency and heterozygosity in Cairina moschata   49 

 b. Sequence of markers APH09 and APH07 in different species  52 

4.4  Phylogenetics analysis inferred from microsatellite and cytochrome-b data 55 

4.4.1 Microsatellite sequence data       55 

4.4.2 Cytochrome-b data        58 

4.4.2.1 Sequence comparison        58 

4.4.2.2 Base composition and gene variation      64 

4.4.2.3 Phylogenetic analysis        65 

All taxa         65 



Subset taxa: Anatinae        67 

Subset taxa: Aythyni, Cairini, Mergini, Tadornini and Oxyurini  67 

4.5 Mutation and evolution of selected microsatellite in ducks    69 

4.5.1 Microsatellite mutation        69 

4.5.2 Microsatellite evolution        73 

 1.  Microsatellite evolution in locus APH07     73 

  a. Flanking region        73 

  b. Repeat region        77 

 2.  Microsatellite evolution in locus APH09     78 

5. Discussion           81

5.1 Isolation and characterization of microsatellites loci in Peking ducks  81 

5.2 Cross species amplification       83 

5.3 Phylogenetic analysis        85 

Microsatellite sequence       85 

Cytochrome-b         86

Wobble hypothesis and compositional bias of codons   89 

5.4 Microsatellite mutation and evolution      90 

 a. Flanking region        90 

 b Repeat region         92 

6. Summary           97

7. Zusammenfassung         101

8. References           105

9. Appendix           


