
ДИПОЗ
CARPEAImplemented by:

BeeConSel is funded by Iceland, Liechtenstein and Norway through the EEA and Norway Grants Fund for Regional Cooperation.

Paternity verification tool in honey bees (Apis mellifera)

Sreten Andonov1, Goran Aleksovski2, Bjørn Dahle3, Marin Kovačić4, Andraž Marinč5, Ajda Moškrič5, Janez Prešern5, Borce Pavlov2, Zlatko Puškadija4, 
Aleksandar Uzunov2,6,7

1 Swedish University of Agricultural Sciences, Uppsala, Sweden; 2Company for Applied Research and Permanent Education in Agriculture, Macedonia; 3Norwegian Beekeeping 
Association, Norway; 4Faculty of Agrobiotechnical Sciences, Croatia; 5Agricultural Institute of Slovenia, 6 Faculty of Agricultural Sciences and Food, Ss. Cyril and Methodius 
University, Macedonia; 7State Key Laboratory of Resource Insects, Institute of Apicultural Research, Chinese Academy of Agricultural Sciences, Beijing, China

The method was tested on Apis mellifera carnica
and Apis mellifera macedonica in mating seasons 
2021 and 2022.

Challenge
DPQs

10-20 DronesQueen of colony

Worker bees’
genotypes

Solution

Drone 
producing 
queen A

Drone 
producing 
queen B

Drone 
genotypes

Virgin 
queen

Queen genotype

Mid-air mating
on isolated sport

Queen’s 
colony

Worker bees' genotypes

Patrilines

DNA samples: drone-producing queens, mated queens, and their broods

5 Microsatellites for patriline determination

Linux Script – Bee Reference Genome Paternity

1. Data verification
No colonies 

Total No brood samples 
Total No brood samples / colony 

Total No Drone samples 
Verification: all brood samples from queen of the 

colony

2. Reference genome
Reference Queen’s genotypes
Reference Drones’ genotypes

Reference colony’s genotypes - all possible 
combinations of queen and drone genotypes

3. Identify paternity percentage
For each brood sample - unique genotype

Verify presence of unique genotype in reference
Summary statistics

Origin ?


