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Changes in Nodule-Specific Proteins during Nodule
Development of Canavalia lineata
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ABSTRACT

Total soluble proteins from three developmental stages of induced root nodules of Canavalia
lineata were compared with those of non-nodulated roots by SDS-PAGE and two dimensional
(2-D) gel electrophoresis. Thirteen nodule-specific protein (nodulin) bands were identified by the
former and 30 nodule specilic protein spots were detected by the latter method respectively.
Some of the nodulins were detected differentially depending on the nodule’s developmental stages.
For example, only three leghemoglobin (Lb)-like protein spots appeared at stage I (d<2 mm),
but two additional Lb-like protein spots appeared at stage IT (d<4-5 mm). pl value and molecular
weight of nomomers of Lb-like protein were narrower and greater than those of soybean, ranging
from 4.4 1o 5.0 and 15.7 kd respectively. Northern blot hybridization of total RNAs from roots
and root nodules using soybean Lb ¢DNA as a probe made it clear that Lb gene was expressed
tissue-specilically only in the root nodules.
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Fig. 1. SDS-PAGE gel of proteins from non-nodulated
root (R), root nodule (N) of C. lineata and rool nodule
of soybean (S). Nodulin bands are indicated by closed
circle. Arrows represent Lb-like protein from each spe-
cies.

Table 1. Relative molecular weight (M,) of nodule speci-
fic protein bands

Bands from the top

M. (kd)

1 122.7

2 995

3 86.3

4 70.4

5 60.0

6 536

7 435

8 415

9 35.3

10 26.2

1 243

12 15.7

13 148
So] oA #£AstA] ekglend, Wy Fef A9k viel
v gl iss gl 4 glodrk(Fig 1). 53 @Y
Zi} 29 leghemoglobin(Lb) 4} Sulds @ 7 £
Zpgpo] 7b7t 157 kd 2 14. 1kd_°_§_ ol el glel
Lb 4} shae] M2 o} Eaigkg Halches dd4
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Fig. 2. SDS-PAGE of nodulins at three developmental
stages (I, II and IIl) and non-nodulated root (R) of C.
lineata. At stage I, nodulin bands and stage l-increased
bands were indicated by closed circles and stars respecti-
vely. At stage IT, new nodulin bands and stage II-decrea-
sed bands were also indicated by closed circles and stars.
Open arrow represents Lb-like protein band.
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B
NODULE(I)

Fig. 3. Two-dimensional gel electrophoretic pattern of root (A) and nodule of stage II (B) proteins of C. [ineata.
Nodulin spots on pannel B are indicated by their molecular weight in kilodalton and corresponding locations
(open circle) are indicated on pannel A. Boxes A and B indicate the area shown in Figs.4 and 5.
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Fig. 4. Two-dimensional gel electrophoretic pattern of
nodulins in box A of Fig. 3 at three developmental stages.
N24, N21 and N27 noduling are indicated by arrows and
corresponding spots by open circles.
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Fig. 5. Two-dimensional gel electrophoretic pattern of
Lb-like nodulins (Fig. 3, box B) at three developmental
stages. Monomers of Lb-like protein are indicated by 1
to 5 and corresponding spots by open circles.
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Fig. 6. Northern blot hybridization of nodule (NI, NII)
and root (R1, R2) RNA probed with ¥P-labeled cDNA
clone of soybean leghemoglobin.
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