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ABSTRACT

Antifreeze proteins (AFPs) are proteins that depress the freezing point
. of water through a non-colligative action by interacting with growing ice crystals.
AFPs have been found in a number of plants, insects, bacteria and fish. There is
interest in the possible applications of these proteins. The examples are as protecting
agents in the cryogenic or hypothermic storage 6f whole org;njsms, tissues or cell
lines, maintaining fexture and reducing nufrient leakage from frozen food,
improvement of cold tolerance in plants and animals. In th:is research, the cDNA from

Atlantic ocean pout (Macrozoarces americanus) coding for type Il AFP isoform




HPLC 6 was attempted to transform in strawberry plant (Fragaria x ananassa)
cultivar Tioga. The cultivar Tiéga was studied for in vitro regeneration optimization.
The optimum condition for leaf explant regeneration was MS media, containing 1
mg/L Ng-Benzyladenine (BA) and 0.2 mg/L 2,4-Dichlorophenoxy acetic acid (2,4-D).
Antibiotic ser.lsitivity tests with leaf explants revealed that this cultivar was very
sensitive to kanamycin (Km). Shoot regeneration was inhibited by more than 90% at
concentration as low as § rﬁg/L of this antibiotic. High frequency usage codons,
observed in cultivated strawbérry plants, were used for construction of a synthetic
strawberry optimized codon gene, encoding for ocean pout. type III antifreeze protein
(AFP) isoform HPLC 6, by pdlymerase chain reaction. Plant expression vector was
constructed by inserting the strawberry optimized codons of AFP gene fragment into

pBI121, the resulting plasmid was called pBB. Tioga leaf explants were transformed
with plasmids containing the original antifreeze protein gene (pSW1) and strawberry
codons optimized antifreeze protein gene (pBB) by Agrobacterium tumefaciens LBA
4404. The strawberry plants, transformed Witﬁ both AFP genes, were able to root in
MS media, containing 50 mg/L Km, while no roots grew from nontransformed plant
in this condition and polymerase chain reaction indicated that the transgenes were
integrated in genome of transfoﬁnants. Westém blot analysis of leaf protein extracted
from five positive clones of strawberry plants transformed with pSW1 and three
positive clones of strawberry plants fransformed with pBB showed no band
correspond to AFP but expected band was observed in ocean pout serum lane as

positive control.
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