Table S1. Source of CTV isolates originated in different citrus species used in the present study.

SN Country of origin  Source host CTV Subgroup CTV Isolates  Accession No.
1 India Citrus aurantifolia Ca-CTV D3 FJj001821
2 India Citrus aurantifolia Ca-CTV D4 FJ001822
3 India Citrus aurantifolia Ca-CTV CTV-D AF501867
4 India Citrus aurantifolia Ca-CTV Kpgl GQ392062
5 India Citrus aurantifolia Ca-CTV Kpg2 GQ228821
6 India Citrus aurantifolia Ca-CTV K4 GQ475541
7 India Citrus aurantifolia Ca-CTV K5 KC694140
8 India Citrus aurantifolia Ca-CTV K6 GQ475542
9 India Citrus aurantifolia Ca-CTV K7 GQA475543
10 India Citrus aurantifolia Ca-CTV K9 KC694141
11 India Citrus aurantifolia Ca-CTV K10 KC694145
12 India Citrus aurantifolia Ca-CTV K18 GQ475549
13 India Citrus aurantifolia Ca-CTV K20 GQ475550
14 India Citrus aurantifolia Ca-CTV K22 GQ475551
15 India Citrus aurantifolia Ca-CTV K23 GQ475552
16 India Citrus aurantifolia Ca-CTV AR2 KC590489
17 India Citrus aurantifolia Ca-CTV N1 KC986384
18 India Citrus aurantifolia Ca-CTV P2 GQ475564
19 India Citrus aurantifolia Ca-CTV P3 GQA475565
20 India Citrus aurantifolia Ca-CTV P4 GQ475566
21 India Citrus aurantifolia Ca-CTV P13 GQ475569
22 India Citrus aurantifolia Ca-CTV TP4 KC590502
23 India Citrus aurantifolia Ca-CTV TP5 KC590503
24 India Citrus aurantifolia Ca-CTV TP9 KC590506
25 India Citrus aurantifolia Ca-CTV CTV-B AF501867
26 China Citrus aurantifolia Ca-CTV ML12 EF028325
27 China Citrus aurantifolia Ca-CTV ML-13 EF028326
28 China Citrus aurantifolia Ca-CTV HB1 EF028324
29 New Zealand Citrus aurantifolia Ca-CTV NZRB-M17 FJ525435
30 India Citrus reticulata Cr-CTV Kpg3 HM573451
31 India Citrus reticulata Cr-CTV K2 GQ475540
32 India Citrus reticulata Cr-CTV K8 GQ475544
33 India Citrus reticulata Cr-CTV K11 GQ475545
34 India Citrus reticulata Cr-CTV K13 KC694142
35 India Citrus reticulata Cr-CTV K16 GQ475547
36 India Citrus reticulata Cr-CTV K17 GQ475548
37 India Citrus reticulata Cr-CTV K24 GQ475553
38 India Citrus reticulata Cr-CTV K27 GQ475554
39 India Citrus reticulata Cr-CTV K30 GU350407
40 India Citrus reticulata Cr-CTV K31 GQ475555
41 India Citrus reticulata Cr-CTV K33 GQ475556
42 India Citrus reticulata Cr-CTV K37 KY567992
43 India Citrus reticulata Cr-CTV K38 KY567993
44 India Citrus reticulata Cr-CTV K39 KY567994
45 India Citrus reticulata Cr-CTV K40 KY567995
46 India Citrus reticulata Cr-CTV K41 KY567996
47 India Citrus reticulata Cr-CTV K42 KY567997
48 India Citrus reticulata Cr-CTV ARP1 LN997804
49 India Citrus reticulata Cr-CTV AR13 KC590490
50 India Citrus reticulata Cr-CTV AG26 KC590497
51 India Citrus reticulata Cr-CTV AG28 KC590498
52 India Citrus reticulata Cr-CTV MB7 KC590496
53 India Citrus reticulata Cr-CTV Mnpl KU530134
54 India Citrus reticulata Cr-CTV Mnp?2 KU530135
55 India Citrus reticulata Cr-CTV Mnp3 KU530136
56 India Citrus reticulata Cr-CTV P10 GQ475568
57 India Citrus reticulata Cr-CTV KAT5 GQ47561
58 India Citrus reticulata Cr-CTV KAT6 GQ47562
59 India Citrus reticulata Cr-CTV B165 EU076703
60 Pakistan Citrus reticulata Cr-CTV 179 HQ329197
61 Thailand Citrus reticulata Cr-CTV Al8 JQ798289
62 Florida Citrus reticulata Cr-CTV FS701-VT KC517494
63 Florida Citrus reticulata Cr-CTV FS701-T30 KC517489
64 Florida Citrus reticulata Cr-CTV FS701-T36 KC517486
65 Florida Citrus reticulata Cr-CTV FS703-VT KC517492
66 Florida Citrus reticulata Cr-CTV FS703-T30 KC517491
67 Florida Citrus reticulata Cr-CTV FS703-T36 KC517487
68 India Citrus sinensis Cs-CTV D5 GQ475538
69 India Citrus sinensis Cs-CTV D6 FJ001823
70 India Citrus sinensis Cs-CTV D7 FJ001824
71 India Citrus sinensis Cs-CTV D8 GQ475539
72 India Citrus sinensis Cs-CTV D10 FJ001826
73 India Citrus sinensis Cs-CTV D11 FJ001827
74 India Citrus sinensis Cs-CTV D12 FJ001828
75 India Citrus sinensis Cs-CTV D13 FJ001829
76 India Citrus sinensis Cs-CTV D14 FJ001830
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Table S2. Nucleotide contents of CP genes of 122 CTV isolates.
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20.
09
18.
75
19.
20
20.
54
19.
20
19.
20
21.
88
20.
22
1.0
5
0.0
9

32.
14
34.
38
33.
48
32.
59
33.
93
33.
48
34.
38
31.
70
32.
59
31.
25
33.
93
32.
59
34.
38
33.
93
34.
82
36.
16
34.
82
33.
93
35.
27
34.
82
33.
93
34.
38
35.
27
33.
93
33.
98
0.9
6
0.0
9

23.
21
25.
89
21.
88
23.
66
26.
34
26.
34
26.
34
25.
89
25.
45
24.
55
27.
23
26.
79
26.
79
26.
34
26.
34
26.
34
26.
34
26.
34
26.
79
25.
89
26.
79
26.
34
25.
89
22.
77
25.
04
1.7
1
0.1
5

46.
88
45.
98
45.
98
46.
88
45.
98
45.
98
45.
54
45.
54
45.
98
45.
54
45.
98
45.
98
45.
98
45.
98
45.
98
45.
98
45.
98
45.
98
45.
98
45.
98
45.
54
46.
43
45.
54
44.
20
45.
81
0.6
3
0.0
6

55.
36
60.
27
55.
36
56.
25
60.
27
59.
82
60.
71
57.
59
58.
04
55.
80
61.
16
59.
38
61.
16
60.
27
61.
16
62.
50
61.
16
60.
27
62.
05
60.
71
60.
71
60.
71
61.
16
56.
70
59.
01
22
2
0.2
0

55.
80
54.
46
57.
59
55.
80
53.
57
53.
13
53.
57
51.
34
53.
13
52.
23
52.
68
51.
79
53.
57
53.
57
54.
46
55.
80
54.
46
53.
57
54.
46
54.
91
52.
68
54.
46
54.
91
55.
36
54.
75
14
8
0.1
3

53.
13
54.
02
54.
02
53.
13
54.
02
54.
02
54.
46
54.
46
54.
02
54.
46
54.
02
54.
02
54.
02
54.
02
54.
02
54.
02
54.
02
54.
02
54.
02
54.
02
54.
46
53.
57
54.
46
55.
80
54.
19
0.6
3
0.0
6

Note: Ca-CTV, Cr-CTV, and Cs-CTV denote the CTV isolates originated from C. aurantifolia, C. reticulata, and C. sinensis, respectively. Values within parentheses indicate + standard errors. A%, U%, C%, and G% represent the overall frequencies
of adenine (A), cytosine (C), uracil (U), and guanine (G) nucleotides at the coding sequence of CP gene; A3%, U3%, C3%, and G3% represent the nucleotide frequency at the third codon position; GC and AU denote the percentage of G+C and
A+U; GC1, GC2, and GC3 denote the G+C at the first, second, and third synonymous codon positions; GA3, GU3, AU3, and CU3 represent the G+A, G+U, A+U, and C+U percentages at the third codon position; CAI, codon adaptation index,
measures the relative addictiveness of the codon usage of a gene toward the codon usage of highly expressed genes; CBI, codon bias index, measures the extent to which a gene uses a subset of optimal codons; Fop, frequency of optimum
codons, is the ratio of optimal codons to synonymous codons; ENc, effective number of codons; L_sym, number of synonymous codons; L_aa, number of translatable codons; Gravy, general average hydropathicity; Aromo, frequency of aromatic

amino acids in hypothetically translated gene product.



Table S3. Contribution of host-preferred high-frequency codons, virus-preferred high-frequency codons, and other synonymous codons in coat protein of CTV isolates.

AAri Ca-CTV Cr-CTV Cs-CTV
o > = < > < R R = > o < > < B 2 o > = < . < R 2
< &~ &~ U & U & @, ) < 7 =7 U &R U & @) O < [~ [~ U & U & @) o

Leus 11.78 3.67 154 721(61.17) 3.02(25.67) 1023 155 11.78 3.82 140 750(63.67) 2.75(23.33) 1025 153 11.81 3.75 147 7.38(62.50) 2.89(24.50) 10.27 153
Sers¢ 486 227 145 1.84(37.83) 1.17(24.17) 301 185 483 242 157 195(40.33) 1.26(26.17) 321 1.62 494 242 153 199(40.33) 126(2550) 325 1.69
Args 575 118 218 1.13(19.67) 2.09(36.33) 322 253 589 1.09 221 1.07(18.17) 217(36.83) 324 265 588 1.12 221 1.10(18.67) 2.17(36.83) 326 2.62
Alat 770 190 0.00 3.66(47.50) 0.00 (0.00) 3.66 404 767 186 000 3.57(46.50) 0.00(0.00) 357 410 749 1.85 0.00 3.47(46.25) 0.00 (0.00) 347 4.03
Gly* 770 1.62 0.00 3.12(40.50) 0.00 (0.00) 312 458 756 154 0.00 2.91(38.50) 0.00 (0.00) 291 465 757 148 0.00 2.80(37.00) 0.00 (0.00) 2.80 4.77
Val* 660 134 115 221(3350) 1.90(28.75) 4.11 249 653 250 000 4.08(6250) 0.00(0.00) 408 245 659 256 1.07 4.22(64.00) 1.76(26.75) 598 0.61
Pro* 220 149 211 0.82(37.25) 1.16(52.75) 198 0.2 214 144 230 0.77(36.00) 1.23(57.50) 2.00 0.14 210 138 228 0.73(34.50) 1.20(57.00) 192 0.18
Thrt 705 1.72 0.00 3.03(43.00) 0.00(0.00) 3.03 4.02 710 1.86 000 3.30(46.50) 0.00(0.00) 330 3.80 725 184 0.00 3.33(46.00) 0.00(0.00) 3.33 391
Ile’ 295 000 159 0.00(0.000 157(53.000 157 139 3.07 0.00 1.60 0.00(0.00) 0.00(0.000 0.00 3.07 3.02 000 165 0.00(0.00) 1.66(55.00) 166 136
Asp? 937 116 0.00 543(58.00) 0.00(0.00) 543 394 936 1.17 000 547(5850) 0.00(0.00) 547 3.88 935 1.16 0.00 542(58.00) 0.00(0.00) 542 3.93
Lys? 758 0.00 0.00 0.00 (0.00) 1.16 (1531) 1.16 642 759 1.16 0.00 4.40(58.00) 0.00 (0.00) 440 319 759 0.00 1.21 0.00 (0.00) 4.59 (60.50) 4.59 3.00
Asn2 660 148 0.00 4.89 (74.00) 0.00 (0.00) 489 172 6.66 0.00 1.41 0.00 (0.00) 4.69 (70.50) 4.69 196 656 0.00 141 0.00 (0.00) 4.62 (70.50) 4.62 193
Gluz 4.07 0.00 1.32 0.00 (0.00) 2.68 (66.000 268 138 4.07 0.00 1.26 0.00 (0.00) 2.56 (63.000 256 151 4.07 0.00 1.35 0.00 (0.00) 2.75(67.50) 275 1.32
Ty 354 000 129 0.00(0.00) 228(64.50) 228 126 356 0.00 128 0.00(0.00) 228(64.00) 228 128 355 129 0.00 229(64.50) 0.00(0.00) 229 126
Phe2 3.4 111 000 1.74(55.50) 0.00(0.00) 174 140 312 114 0.00 1.78(57.00) 0.00(0.00) 1.78 1.34 3.19 0.0 000 0.0(0.00) 0.00(0.00) 0.00 3.19
GIn2 357 000 000 0.00(0.000 0.00(0.000 000 357 358 0.00 0.0 0.00(0.00) 0.00(©.000 0.00 358 357 000 000 0.00(.000 0.00(0.00) 000 357
His2 136 0.00 141 0.00(0.00) 0.96(70.50) 096 040 138 0.00 1.38 0.00(0.00) 0.95(69.000 095 043 135 0.00 139 0.00(0.00) 0.94(69.50) 0.94 0.41
Cys2 135 0.00 200 0.0(0.00) 1.35(100.00) 135 000 1.33 000 195 0.00(0.00) 130(97.50) 130 0.03 134 195 000 1.30(97.50) 0.00(0.00) 1.30 0.03
Trp? 0.90 0.00 0.00 0.00 (0.00) 0.00 (0.00) 0.00 090 091 0.00 0.00 0.00 (0.00) 0.00 (0.00) 0.00 091 094 0.00 0.00 0.00 (0.00) 0.00 (0.00) 0.00 094
Mett 193 0.00 0.00 0.00 (0.00) 0.00 (0.00) 0.00 193 1.89 0.00 0.00 0.00 (0.00) 0.00 (0.00) 0.00 189 185 0.00 0.00 0.00 (0.00) 0.00 (0.00) 0.00 1.85
Total 100 18.94 16.04 35.08(35.08) 19.34(19.34) 54.42 4558 100 20.00 16.36 36.80(36.80) 19.20(19.20) 55.99 44.01 100 20.80 15.57 34.03(34.03) 23.84(23.84) 57.87 42.13

AArirepresents the three-letter abbreviation code of 20 amino acids with ni kind of synonymous codons; AA% represents the percentage of amino acids in coat protein of CTV. Ca-CTV, Cr-CTV, and Cs-CTV denote the CTV isolates originated
from C. aurantifolia, C. reticulata, and C. sinensis, respectively. RSCUn and RSCUv denote the total relative synonymous codon usage values of host-preferred high-frequency codons and virus-preferred high-frequency codons, respectively.
CHFCH represents the contribution of host-preferred high-frequency codons, and CHFCv represents the contribution of virus-preferred high-frequency codons. CHFC denotes total contribution of host-preferred and virus-preferred high-

frequency codons (CHFCu+ CHFCv). COSC represents the contribution of other synonymous codons; values within parentheses indicate high-frequency codons per amino acid (AA) contribution percentage.



