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A GENE CODI NG | SOCI TRATE DEHYDROGENASE |S LINKED WTH D ON CHROMOSOME 1

Weeden, N. F. and G A Marx NYS Agricul tural. Experinment Station
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NADP- specl f 1c I socltrate dehydrogenase (1DH) has been shown to be a

pol ymor phic enzyme in nmany plant species. Pol ymor phi sm for this enzyme
al so occurs in peas, although each line typically exhibits only one of
these forms. Three distinct nmobility classes have been observed in the
approxi mately 200 pea lines we have tested for their |IDH phenotype. Two
of these variants, here designated "slow' and "fast", are relatively
common while a third much faster migrating form has been found In only
two lines (John Innes #JI173 and USDA #Pl 343972).

The genetic bases of the two common variants was investigated in
several F2 populations from the follow ng crosses:

(1) B78-288 x Al078-236

(2) A1078-234 x B777-248

(3) C82-243 x A171-235-(2)

(4) B77-254 X A78-237
IDH phenotypes were determi ned by starch gel electrophoresis using a N-
3(am nopropyl)-morpholine/cltric acid buffer systemat pH 6.1 (1). The
assay m xture consisted of 25 m 0.1 M Tris-HCI pH 7.1 containing 1 nM
MnC1,, 15 mg sodium isocitrate, 5 my NADP, 4 nmg 3-(4, 5-
di met hyl thlazolyl -2)-2,5-di phenyltetrazolium bromde (MTT), and 0.5 mg
phenozi ne nmet hosul f ate.

Segregation data (Table 1) indicate that the two forns are coded by
distinct alleles at a single locus we designate |dh. The alleles ex-
hi bit codom nant expression; however, the individual bands cannot be
di stinguished in the heterozygote but appear as a wi de blur. Anal ysi s
of the joint segregation at Idh and D was performed in the first three
crosses, the fourth not exhibiting segregation at D. The tight 1inkage
observed (Table 2) indicates that Idh is situated on chromosome 1 very
close to D. Some F plants could not be confidently scored for D-d or,
in a few cases, for Idh, and were therefore excluded from the analysis.
Note also that populations 1 and 2 differ from 3 in their cis/trans
rel ationshi p.
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Table 2. Joint segregation of Idh and D. Dom nance at D locus indicated by (+)
and recessivity by (-).
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The IDH phenotype may be determ ned using small tissue sanples from
seeds or young seedlings and this advantage together with the codom nant
expression of alleles should make Idh an excellent genetic marker for
chronmosome 1.
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