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RELATI VE POSI TION OF Adh-1 AND Gal -3 ON CHROMOSOME 3

Weeden, N. F., G A Marx, NYSAgricultura Experiment St ati on
Geneva, NY USA
and E. Pagowska Experinent Station of Plant Breeding
and Acclimatization, Przebedowo, Pol and

Previ ous mapping studi es have identified three Loci which code (or

specific enzymes (Lap-1, Lap-2, and Acp-3) on chronmpsone 1 (1, 2).
These loci span nost of the known |inkage map ol this chromsonme and
shoul d be useful markers for further mapping studies. In this communi -
cation we report the position of two additional enzyne loci, Adh-1 and
Gal -3, relative to those already mapped and to the two norphol ogical
markers St and B.

Starch gel electrophoresis was performed on seed, young |eaf, and
flooded root tissue as described previously (2, 3, 4). Seed extracts
were primarily used to obtain acid phosphatase (AcP), beta-gal actosidase
(Gal) and |eucine am nopeptidase (Lap) phenotypes. Al cohol
dehydr ogenase phenotypes were determ ned using extracts from root tissue
whi ch had been subnerged in water for 12 hours. Young leaf tissue was
used to confirm the Acp, Gal and Lap phenotypes. Only snmall amounts of
tissue were required for each sanpling so that a single plant could be
assayed for all isozyne systenms and still be grown to nmaturity in the
greenhouse.

The results of our analysis of five different F2 popul ations are
presented in Table 1. Al results are consistent with a gene order of

Lap 2 —Gal-3 — (Adh-1, Acp-3) -- St -- (Lap-1, B).
Despite the significant reconbination frequency observed between Adh-1
and Acp-3 in crosses #3 and #4, we were not able to determ ne which of
these loci was closer to St. W therefore place the two loci together
within parentheses to indicate that their relative sequence is unknown.
The loci Lap-1 and B were treated simlarly although previous work
suggests that Lap-1 should be on the St side of B (2).

The map distances calculated between loci wererelatively
reproduci ble when results from different crosses were conpared. The St,
— (Adh-1, Acp-3) was calculated as 10, 20, and 10 reconbinant wunits in
crosses 1, 4, and 5, respectively. Simlar consistency was observed for
the St —Gal-3 and Gal-3 — (Adh-1, Acp-3) map distances. |he greatest
source of error probably was in the scoring of the Acp 1 phenotypes, for
these are faint in leaf tissue extracts and relatively poorly resolved
in seed extracts. Thus Adh-1 would appeal to be a better genetic marker
than Acp-3 for this particular region of chronosome 3.
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| DENTI FI CATI ON AND PARTI AL CHARACTERI ZATI ON OF 3 BETA- GALACTOS1DASE
| SOZYMES | N PEA LEAVES

Weeden, N. F. NYS Agricul tural Experinent Station, Geneva, NY USA

Enzymes catalyzing the hydrolysis of beta-D-galactose units from
the non-reduci ng ends of B-gal actosides may be conveniently visualized
after electrophoresis on starch gels by flooding the gel with a solution
containing 4-nmethylunbelliferyl galactoside (Sigm) and observing the
fluorescence of the 4-methyl unbelliferone product under |ong-wave
ultraviolet light (1). Anal ysis of pea leaf extracts revealed three
zones of beta-gal actosidase activity (Fig. 1). One zone mgrated
anodally on a pH 8.1 gel while the other two mgrated cathodally on a pH
6.1 gel (extraction buffers and gel systems were as described in [2]).
Sharp, well defined bands of activity were produced by the anodally
m grating enzyme, which showed maxi mum activity at alkaline pH (assay
solution: 0.1 MTris pH 8.5 containing 2 mg 4-methylumbelliferyl-beta-D-
gal act osi de which had been dissolved in 1 ml acetone). The cat hodal
enzymes exhibited an acid pH optimm (assay solution 0.1 M sodium
citrate pH 4.5 containing 2 nmg substrate as descri bed above) and forned
broader zones of activity which were often very faint (Fig. 1). Young
| eaves proved to be the nost convenient tissue to sanple for beta-gal ac-
tosidase activity; however, seed and root extracts also gave simlar
phenot ypes.



