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Tablel. Amino acid frequencies of genomic regions of rubella virus genome

AA\ Regions [NSP p150 MT HVR XD NP P90 HEL RDRP__|SP C E2 E1
Ala A 151 15.7 15.7 19.9 214 12.6 14.1 13.7 133 1.4 10.8 123 1.3
Arg R 9.7 9.8 12.9 10.6 8.3 10.2 9.5 11.4 8.8 7.9 13.4 7.0 5.0
Asn N 1.5 13 0.0 1.3 1.8 2.6 1.8 2.7 1.6 2.1 1.7 21 2.5
Asp D 5.6 53 29 7.3 2.8 4.3 6.1 6.7 6.2 4.0 53 3.5 3.4
Cys C 3.1 35 1.4 0.7 4.6 4.9 25 3.2 2.1 3.8 0.7 5.0 5.0
Gln Q 25 2.2 0.0 1.8 0.2 2.0 3.1 2.4 3.5 3.8 5.0 3.0 3.5
Glu E 5.6 4.9 8.6 3.4 2.4 4.7 6.6 5.6 7.3 3.9 5.6 1.5 4.3
Gly G 7.3 76 3.3 7.2 8.8 9.9 6.7 6.7 6.5 9.9 9.7 10.6 9.6
His H 3.3 36 71 0.9 4.2 3.7 3.0 2.9 3.3 4.1 2.0 7.5 3.5
lle I 2.7 2.0 4.3 0.2 3.6 0.4 3.8 4.7 3.6 1.6 1.1 0.9 2.3
Leu L 8.6 8.3 12.9 27 9.5 6.9 8.0 8.8 8.7 77 6.8 97 71
Lys K 1.5 1.3 2.9 0.0 0.6 0.6 20 2.0 21 13 1.2 0.5 1.9
Met M 1.6 1.2 0.0 0.0 0.7 1.6 2.1 0.8 27 1.3 1.7 2.0 0.6
Phe F 21 1.6 0.0 1.0 0.6 1.0 2.8 2.4 3.1 24 2.0 2.1 29
Pro P 8.7 10.7 5.7 27.3 7.7 10.5 54 3.6 6.7 1.0 135 10.8 9.6
Ser S 3.9 4.6 53 6.4 3.8 6.4 29 3.2 2.7 4.7 5.5 3.6 4.8
Thr T 5.4 4.4 5.7 52 4.1 5.0 7.0 7.7 6.8 7.5 6.3 7.8 8.1
Trp W 2.3 28 4.3 0.0 1.2 3.0 1.5 2.0 1.3 2.9 2.3 3.2 3.1
Tyr Y 2.6 2.0 1.4 0.3 1.8 2.0 34 4.0 3.1 2.4 1.3 1.8 3.3
Val \ 7.0 7.2 5.7 3.7 8.4 7.5 6.8 57 7.7 6.3 4.0 5.2 8.3

1. Amino acid frequencies with the top three ranks of each indicated genomie region are in boldface.

2. Amino acid frequencies of each indicated genomic region were calculated by using the 19 virus

amino acid sequences. NSP: non-structural protein, aa 1-2116, p150: aa 1-1301, MT: methyltransferase,

aa 64-133, HVR: hypervariable region, aa 694-800, XD: X domain, aa 818-986, NP: non-structural

protease, aa 1001-1300, p90: aa 1302-2116, HEL: helicase region, aa 1335-1586, RdRp:

RNA-dependent RNA polymerase region, aa 1596-2116, SP: structural protein, aa 1-1063, C:

aa 1-300, E2: aa 301-582, E1: aa 583-1063.
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Table2 . Maximum-likelihood parameter estimates for genomic regions of the rubella virus genome

No. of constant % of constant Observed d Genetic d Genetic d

Region No. of sites sites sites {range) {range) {ave.) a

NSP 2116 1892 89.4 0.38-4.44 0.38-5.13 273 0.09
p150 1301 1107 85.1 0.46-6.38 0.47-7.50 4.05 0.14
p150: MT 70 69 98.6 0.00-1.43 NA NA NA
p150: HVR 107 40 37.4 0.93-33.64 0.96-47.03 20.44 2.12
p150: XD 169 141 83.4 0.00-9.47 0.00-10.68 4.43 0.19
p150: NP 300 256 85.3 0.33-7.33 0.34-9.03 4.15 0.17
p9o0 815 785 96.3 0.00-1.72 0.00-1.80 0.69 0.08
p90: HEL 252 236 93.7 0.00-3.17 0.00-3.35 1.27 0.38
Pp90: RdRp 521 507 97.3 0.00-1.34 0.00-1.38 0.46 0.02
SP 1063 953 89.7 0.19-3.76 0.19-4.12 241 0.13
Cc 300 265 88.3 0.00-4.67 0.00-5.06 2.60 0.24
E2 282 239 84.8 0.00-6.74 0.00-8.28 3.97 0.22
E1 481 449 93.3 0.21-2.29 0.21-3.08 1.37 0.08

1. All parameters were estimated by using tree-puzzle version 5.2 program with setting
of the WAG-T" substitution model. 2. All parameters were calculated by using the 19
virus amino acid sequences. The abbreviations of regions
NA' not available, because the values of the parameter estimates are close to internal

upper or lower bounds of 95% confidence interval. a rate heterogeneity shape

parameter. d: distance
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A
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Figure3. Phylogenetic tree was constructed from the studied strains and the reference

strains recommended by WHO using the window of 739 nts within the E1 gene (nt

8731-9469) with MEGA 3.1 software. Bootstrap values of greater than 70 % are shown

at the branch nodes. The RV strains in this study are marked with solid round.
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