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Abstract

For beekeepers, honey bees have always faced serious risks and challenges due to their complete
confidence in the climate. The fight against cold winters is one of the most important problems influencing
the economy of insects, especially honeybees. In certain situations, honey bees can tolerate extremely low
temperatures, -40 °C or below, and -60 °C to survive in cold climates. Honeybees have developed complex
defense mechanisms. To keep the heat, the bees group in the beehive in winter to form a dense mass. They
also produce warmth by pulling their muscles together and keeping energy from pollen and honey. Wax and
pollen ensure the beehive, and the production of frost protection proteins stops the heat loss and freezing of
the water in the bee bodies. Bees consume less energy in winter because they are less active. The essential
losses of the winter colony of commercial beekeepers in the United States require methods to overcome bees
in environments to reduce these losses. Finding the underlying mutations in the candidate genes associated
with this phenomenon is of essential importance for understanding these mechanisms. These genes are very
different and can be roughly divided into three groups: genes involved in the signal path, genes involved in
the production of antifreeze, and genes involved in the time of the winter diapause. Insulinway-gen (IGF-1
receptor, protein kinase B, Foxo, PI3K, PTEN), JAK/Stat pathway genes (JAK, Stat, Cytokineceptors), Tor
Pathway gene (Gate, Raptor, Rictor, S6K1), AMPK, AMPK, AMPK-Pathway-gen gene (AMPKo, AMPKS,
AMPKY), Wnt Pathway gene (B-catenin, Wnt, TCF/LEF) and Hedgehog path (Hedgehog, Patched) further
into the parts of the signaling gene. Glycerin and Freostraf protein genes are examples of genes that produce
frost protection. The genes that control the biological clock, light and temperature sensors, as well as diapause
hormones, are part of the Winterdiapause timing genes. This review aims to give interested readers and
researchers a brief summary of the latest developments in this area of study.
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