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    Abstract
When a new gene arrangement is generated by spontaneous mutation its survival is uncertain and largely unaffected by associated fitness effects. However, if a new chromosomal inversion is introduced into a population already polymorphic for inversions, then its survival probability will be a function of the relative size, position, and linkage phase of the gene rearrangements. This dependence on structural features is due to the complex meiotic behavior of overlapping inversions generating asymmetric dyads, which in turn cause both underdominance and meiotic drive/drag. Therefore, survival probabilities of new inversions can be expressed in terms of the probability of forming an asymmetric dyad via crossing over in meiosis I and the probability of recovery from that asymmetric dyad during disjunction in meiosis II. This model of female meiotic drive was parameterized with data from published experiments on laboratory constructs in Drosophila melanogaster. Generalizing this analysis to all possible inversions predicts a bias towards larger, proximally located inversions having a shorter persistence time in populations. These population genetic predictions are consistent with cytological evidence from natural populations of D. melanogaster. This research mathematically formalizes a cytogenetic mechanism for female meiotic drive/drag as the major force governing behavior of new gene arrangements entering populations, and therefore determining the genomic distribution of segregating inversion polymorphism.

	List of Variables
	
	m
	= number of copies of a new mutant in the first generation after mutation
	c
	= average family size
	n
	= family size
	k
	= transmission ratio
	t
	= generations after spontaneous mutation
	ut
	= probability of survival to generation t
	a
	= probability of forming an asymmetric dyad via crossing over
	r
	= probability of recovering shorter chromatid from an asymmetric dyad
	s
	= size of shared inverted region
	l
	= total genetic length of a chromosome
	d
	= degree of asymmetry in an asymmetric dyad
	q
	= frequency of common cosmopolitan inversion
	[image: Embedded Image]
[image: Embedded Image]

	= persistence, average number of generation after spontaneous mutation before extinction
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	= pervasiveness, cumulative number of copies after spontaneous mutation before extinction

Footnotes
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