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Analysis of the Proteins Accumulated During Cold Treatment
in Intercellular Space of Barley

Cheol HoHWANG
Department of Agronomy, Dankook University, Cheonan, 330-714

In order to identify an antifreeze proteins responsible for freeze-tolerance in barley, the proteins accumulated in
extracellular space during cold acclimination were extracted and analyzed. After 42 days cold treatment there were several
proteins sized of 70, 21, 16, 14 KDa increased in their amount accumulated in extracellular space. In addition, continously
sized polypeptides smaller than 10 KDa were found to be increased in their amount as cold treatment prolongs. Since these
proteins were not detectable in total leaf protein extracts it appears that the procedure used to isolate extracellular extract
was valid. A similarity in profile of the extracellular proteins isolated from barley and rye may indicate a possibility for
these proteins to be an antifreeze proteins since the same extract from rye was reported to show an anifreezing activity.
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Figure 1. 159 SDS-PAGE analysis of the protein from barley total
leaves (Total) and extracellular space after 3 days cold
acclimination. The protein samples (Tot) equivalent to a 1/10 or
1/50 of the fresh weight of the tissue (Apo) were loaded. The
molecular weights of standard proteins (Marker) are indicated on
the left.
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Figure 2. Fifteen percent SDS-PAGE analysis of the proteins
isolated from extracellular space (Apo: apoplast) and total tissue
(Tot) of barley leaves. Extracelluar proteins were extracted from
plants before or 3, 42 days after cold acclimination. Total protein
was isolated from plants 42 days after cold-treatment. The sizes of
major extracelluar proteins are marked on the right.
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Figure 3. Fifteen percent SDS-PAGE analysis of the extracellular
proteins isolated from the Dongbori 1 before (Control) or 42 days
after a cold acclimination and from the Deuru rye under the natural
cold acclimination by growing in field for 55 days during winter
season. For quantitative comparison, the proteins of on equivalent
amount of the tissue are analyzed.
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