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Abstract

A method, based upon the separation of cellular proteins by one-and two-dimensional
electrophoresis was used for distinguishing butween Bradyrhizobium japonicum strains and
Rhizobium fredii strains. Significant differences in protein pattern of one-dimensional
SDS-PAGE were observed between Rhizobium fredii strains and Bradyrhizobium japo-
nicum strains. The differences in six distinct main bands were observed among total 52
kinds of protein bands. Furthermore, the distribution of proteins in two groups by two-
dimensional polyacrylamide gel electrophoresis was very different. The majority of visible
proteins of Rhizobium fredii were acidic, whereas those of Bradyrhizobium japonicum
were basic. In addition, amino acid composition was analyzed to detect the differences be-
tween two groups. No significant differences in amino acid composition were observed be-
tween Bradyrhizobium japonicum strains and Rhizobium fredii strains. The results indicate
that one-and two-dimensional polyacrylamide gel electrophoresis were useful for identifying
rhizobia isolates. One-dimensional SDS-PAGE of rhizobia proteins provided a rapid method
for screening a large number of isolates, whereas two-dimensional electrophoresis was more

of resolution and easiness for analyzing protein spots.
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Fig, 1.
grams of standard proteins.

: Albumin from bovine serum (66, 000)

: Albumin from egg (35, 000)

: Pepsin from hog (34, 000)

: Trypsinogen from bovine pancreas
(24, 000)

: p-Lactoglobulin from bovine (18, 400)

: Lysozyme from egg white (14, 300)
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Fig. 2. Comparison of the protein patterns be-
tween Rhizobium fredii and Bradyrhi-
zobium japonicum by SDS-polyacryl-
amide gel electrophoresis.

A~1: Bradyrhizobium japonicum strains
ROKS
A, 14; B, 21; C, 26; D, 41; E, 43;
F, 52; G, 53; H, 85; I, 89.

J~P : Rhizobium fredii strains ROKF
J, 55 K, 75 L, 423 M, 46; N, 56;
O, 86; P, 97.
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Table 1. Amino acid composition of Rhizobium fredii and Bradyrhizobium japonicwm strains

Bradyrhizobium japonicum strains

Amino
acid 14 21 26 a 43 52 53 8 89
Asp 8.20 8.2 8.04 618 814 697 825 832 830
Thr 5.63 549 551 5.3 507  4.03 557 566 556
Ser 493 474 5.27 5.01 513 5.62 5.5 551 5.0
Glu 9.20 1130  9.84 854  10.00  10.96  9.32  0.86  9.77
Pro 477 444 453 543 417 3.39 448 441  4.86
Gly  10.59 1229  10.56  10.15  11.00 1592  11.27 10.82 10.85
Ala  1L74 1267 1224  10.42  1L64 1532  12.26 12.17  12.27
Cys 0.11 0. 07 0.14  0.09  0.06 0.12 0.22 011  0.22
Val 6. 57 694 7.6 8.09  7.72 49  T.13 7.36  6.76
Met 0.89  0.13 0.72 0.46 0.71 0.43 2.06  0.83  L44
Iso 409 443 446 3.79 447  3.20 467 434 452
Leu 7.22 776 1.66  6.8¢  7.58 553  7.28  7.30  7.44
Try 2.20 L5 204 2.8 201 .42 2.8  2.25  2.86
Phe 363 333  3.58 406  3.58 263  3.86  3.44  3.95
His 7.06 493 511  10.04  6.82  7.38 438  6.64  5.41
Try 215  2.78 163  3.13 1.4  0.78 116  0.75  0.55
Lys 6.33 418  6.31 6.47  6.25 801 5.3  5.85  5.50
Arg 459 459 437 320 419  3.16 434 437  4.60
Amino Rhizobium fredif strains
acid 5 7 42 46 56 86 o7
Asp 8.36 9.32 8.41 8. 40 9. 98 9. 64 9.97
Thr 5.77 5.29 5.70 5.37 5. 56 5.39 5. 46
Ser 5. 89 5.43 497 5.14 5. 93 5. 50 5. 43
Glu 8.75 9. 47 9.71 10.13 10. 54 10. 65 10. 80
Pro 4.56 3.97 475 4.65 3.94 3.96 418
Gly 10.57 10.13 10. 57 10. 10 10.28 10. 19 10. 22
Ala 11.90 1113 1205 12,90 11. 46 1153 11.53
Cys 0.18 0.11 0.08 0.19 0. 09 0.15 0.18
Val 7.08 6. 64 6.92 6.73 7.12 6.98 6.97
Met 1. 06 0. 69 1.31 177 1. 06 0.78 0.90
Iso 491 417 4.06 4.48 4.52 4.66 477
Leu 8. 40 7.74 7.17 8.28 8.18 8.11 8.13
Try 2.75 2.12 2. 30 2.39 2.39 2.29 2,61
Phe 3.76 3.35 3.78 3,55 3.07 3,33 3,41
His 3.67 6. 68 6. 49 410 4.03 4.58 3.39
Try 0.53 1.10 1.43 0. 61 0. 62 0.45 0.39
Lys 6. 25 7.26 5. 87 5.47 6. 09 6. 62 6. 61
Arg 5. 55 5.10 4.45 5.51 5.16 5.18 5.23
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Fig. 3. Comparison of the protein patterns be-
tween Rhizobium fredii and Bradyrhi-
zobium japonicum by two-dimensional
polyacrylamide gel electrophoresis.
A : Rhizobium fredii ROKF 86
B : Bradyrhizobium japonicum KOKS 26
X-axis is isoelectric focusing (pH 8~4)
Y-axis is SDS-dimension

(M.W.>> 160, 000~15, 000)
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