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o DNA markers (RFLPs, detected with cloned probes) are beings ought that distinguish honeybee
subspecies, specifically African and European bees.

o Methods based on the polymerase chain reaction (PCR) are being employed to facilitate testing of the
RFLP markers, which will enhance research efforts, regulatory identification, and stock certification.

o The DNA markers are being used to follow African bee population expansion in the New World and their
interaction with the resident European bees. Hybridization patterns in populations and characteristics of
known hybrids are being studied, which may point to mechanisms that limit hybridization, which, in turn,
may affect control programs. The DNA markers will be used to study honeybee genome organization.

Teaching Responsibilities

Teaching the developmental genetics (emphasis on Drosophila)section of Principles of Genetics (PCB 5065).

Accomplishments

Finding DNA markers and simplifying tests:

o Members of my research group and | have found several cloned honeybee nuclear DNA probes that reveal
polymorphicloci with alleles specific to groups of African, east and west European subspecies of
honeybees.

o | developed a more rapid method to identify honeybee mitochondrial DNA (mtDNA) using the PCR, and
we have simplified the test further by sequence-specific amplification with primers carrying different
fluorescent labels.

o We have made several RFLPs, detected with probes, analyzable with the PCR.

o We found several useful RAPD DNA markers.

Studying African bee population dynamics with the DNA markers:

o Using mtDNA, we demonstrated that New World feral African bees were comprised of unbroken African
matrilines. This finding was confirmed by a later study of many more samples, facilitated by our new PCR
test.

o With mtDNA and nuclear DNA markers specific to east European bees, | showed that, in the tropics, gene
flow between feral African colonies and managed European colonies was asymmetric in favor of African
bees. European matrilines in apiaries became extremely Africanized after backcrossing with African
drones, but, in turn, did not become part of the feral African population. These studies disproved
previous assumptions that African paternal introgression into European apiaries was a primary
mechanism of African bee spread. Feral African matrilines were found to hybridize to a small extent with
European males as the expanding African population encountered managed European bees, but the
hybrids appeared not to persist as the African population became established. We found an allele specific
to west European bees, that has been retained in the feral African population at about a 20 to 30% level.

Studying known hybrids: | speculated that factors, other than tropical environmental selection, perhaps related
to metabolism, might limit hybrid survival. In collaboration with J. Harrison, Arizona State Univ., we found that
African bees had higher metabolic capacities than European bees. Hybrids had capacities equal to or lower than
their European parents. This apparent negative heterosis may have contributed to the retention of the African
bee genotype in the neotropics.



Grants and Contracts (Total $328,100 over last 5 years):

Pl - USDA Competitive Research Grant, Plant Stress Program, Entomology and Nematology, 1986-1987, 1987-
1989, 1989-1991, 1991-1994,1994-1996; University of Florida Interdisciplinary Center for Biotechnology Research
(ICBR) 1987; Florida State Beekeepers Association1988; US-AID 1990-1991, 1991-1992
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Chapters in books: 3
Refereed Papers: 17

Miscellaneous papers: 4
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