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* CS1: Brazil (2 samples), Colombia, Guatemala, Mexico, Panama, Trinidad, Paraguay, Puerto Rico, USA: HI, and Venezuela
Composite ‘;._A,i" CS2: Barbados, India, Indonesia, Jamaica, Philippines, USA: HI and FL, Taiwan, and Vietnam.

sample * CS3: Democratic Republic of Congo, Samoa, South Africa, and Portugal.
* INDEXING: Argentina, Bolivia, USA:FL, Singapore, Thailand.

Figure S1: Geographic origin of Ananas comosus accessions used for RNA-sequencing and virus in-
dexing: Country or region of origin of accessions submitted to RNA-sequencing: composite sample 1
(CS1), blue stars; CS2, yellow stars; CS3, red starts. Origin of accessions used only for virus indexing is
represented by black stars. An asterisk (*) represents a geographic origin with more than one accession
submitted to RNA-sequencing and virus indexing.
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Figure S2. Phylogenetic analysis of viruses infecting Ananas spp.: (a) Phylogeny of the heat shock protein 70 (HSP70) of the pineapple mealybug
wilt-associated virus (PMWaV) complex with homologs of members in the Ampelovirus genus. Four recognized Ampelovirus species have been
characterized infecting pineapple: PMWaV-1, PMWaV-2, PMWav-3, and PMWaV-6. PMWaV-4, previously reported as another species, is currently
known as variant of PMWaV-1. Beet yellows virus was used as an outgroup: (b) Unrooted phylogeny of the Pro-Pol protein region from members of
the four Sadwavirus species characterized from pineapple with homologs of members within the family Secoviridae. Four sadwaviruses are reported
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infecting pineapple: pineapple secovirus-A (PSV-A), PSV-B, PSV-C (new virus species infecting pineapple germplasm), and PSV-D (new virus spe-
cies mined from an HTS dataset from China); (c) Phylogeny of the RT-RH1 nucleotide region of virus members infecting pineapple and classified

within Badnavirus species with their homologs: pineapple bacilliform CO virus (PBcoV), and pineapple bacilliform ER virus (PBerV). Cauliflower
mosaic virus was used as an outgroup.
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Figure S3. Map of recombination patterns and parental lineages of pineapple mealybug wilt-associ-
ated viruses-6 (PMWaV-6). Major parents are represented in light shade and minor parents in colored
boxes. Events highlighted in light gray in the table were not considered for the analysis since did not pro-
vide the support for at least three out of the seven algorithms available in the RDP4 software. No recom-
bination events were found in CS3-1 and the reference isolate of PMWaV-6 MW269512. U, unknown.
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Figure S4. RT-PCR detection methods for viruses infecting pineapple: (a) Gradient PCR for PSV-B
RNA-1 using two germplasm accessions, HANA-6 and HANA-16; (b) RT-PCR amplicons observed in a
1.5% agarose gel. RT-PCR products were amplified using virus-specific primer sets (Table 4.2) for ampe-
loviruses (PMWaV-1, -2, -3 and -6), sadwaviruses (PSV-A, -B, and -C) and badnaviruses (PBCOV and
PBERV). PSV-D was originally characterized from a dataset from China mined from the transcriptome
shotgun assemble (TSA) database. PSV-D was not found in any Ananas germplasm accession used in vi-
rus indexing in this study. PMWaV, pineapple mealybug wilt-associated virus; PSV, pineapple secovirus;
PBCOV, pineapple bacilliform CO virus; PBERV, pineapple bacilliform ER virus

<
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Table S1. Number of high-throughput sequencing (HTS) reads and depth of coverage values for the viral contigs retrieved from pineapple

germplasm accessions.

. Nt Identity
C(;I:Izoite Country of No. Raw Virus Variant GenBank Average No. Mapped  Min. Coverage Max. Coverage Mean Coverage to Refer-
(HTI;) Origin Reads accession  Length (nt) Reads (No. Reads) (No. Reads) (No. reads) ence (%)
Cs1 Brazil, Co- 63,982,610 PSV-A RNA1 1 OP860242 6,185 16,839 1 2,360 204.1 78.9%
lombia, Gua- 2 OP860243 6,461 16,943 1 901 196.2 78.7%
temala, Mé- PSV-A RNA2 1 OP860261 4198 52,555 1 2207 937.7 88.2%
xico, Panama,
Paraguay, 2 OP860262 4,134 32,208 1 1,771 583.9 86.3%
Puerto Rico, PSV-B RNAL1 1 OP860259 5,967 16,579 2 616 206.6 94.6%
Trinidad, 2 OP860255 5,941 13,141 1 1,048 164.6 77.0%
USA, Vene- 3 OP860250 5,911 10,284 2 534 1295 77.3%
zuela 4 OP860249 5911 10,920 1 559 137.7 77.2%
5 OP860251 5,912 10,950 1 530 137.8 77.1%
6 OP860254 5,802 18,898 1 601 243.4 77.0%
7 OP860253 6,015 19,709 1 789 243.9 77.3%
8 QOP860256 5,913 14,822 1 846 186.7 76.9%
9 QOP860252 5,921 20,423 1 750 257.1 77.0%
PSV-B RNA2 1 OP860265 3,918 11,569 1 510 219.9 93.4%
2 OP860266 3,933 12,451 1 937 235.7 94.4%
3 OP860267 3,153 7,576 1 2,650 147.4 71.3%
4 OP860268 3,461 9,015 2 567 193.6 72.3%
5 OP860269 3,823 9,162 2 666 178.1 70.7%
6 QOP860270 3,823 6,314 1 431 122.7 70.7%
7 OP860271 3,820 5,618 1 292 109.1 70.7%
8 OP860272 3,886 15,254 1 1,381 292.6 70.9%

CS, composite sample; USA, United States of America; PSV, pineapple secovirus.
References accessions: PSV-A: RNA1 MN809923 (6,128 bp), RNA2 MN809924 (4,161 bp); PSV-B: RNA1 OM777135 (5,956 bp), RNA2 OM777136 (3,808 bp);

PMWaV-1 MN539276 (13,071 bp); PMWaV-2 MN539272 (6,259 bp); PMWaV-3 MN539274 (13,298 bp); PMWaV-6 MW269512 (17,907 bp); PBCOV GQ398110 (7,451
bp); PBERV EU377673 (1,510 bp). PSV-D sequences recovered from TSA were annotated on GenBank: RNA-1 (BK062878), and RNA-2 (BK(062878)
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Continue Supplementary Table 1

Nt Iden-
(.Zompo- Country of No. Raw . . GenBank Average No. Min. Cover- Max. Cover- Mean Cover- tity to
site Sam- Origin Reads Virus Variant ..o Length Mapped age (No. age (No. age (No. Reference
ple (HTS) (nt) Reads Reads) Reads) reads) (%)
CS1 Brazil, Co- 63,982,610 PSV-B RNA2 9 OP860273 3,709 7,339 1 364 146.5 72.5%
lombia, 10 OP860274 3,821 6,905 2 907 134.4 70.6%
Guatemala, 11 OP860275 3,821 9,671 2 678 188.1 71.1%
México, Pa-
nams, Para- 12 OP860276 4,052 10,663 1 952 195.8 70.8%
guay, 13 OP860277 3,871 14,670 1 1,403 2824 70.6%
Puerto Rico, 14 QOP860278 3,918 13,669 1 579 260.1 71.2%
Trinidad, 15 OP860279 3,898 13,863 1 575 264.5 71.2%
USA, Vene-
suela PBCOV 1 OP860302 7,674 2,023 1 54 19.8 79.3%
PMWaV-1 1 OP860291 13,064 3,215 1 123 184 91.8%
PMWaV-2 1 OP860299 16,252 28,082 1 324 129.0 98.7%
PMWaV-3 1 OP860287 13,396 4,966 1 72 27.7 95.5%
PMWaV-6 1 OP860297 17,863 3,349 1 59 14.0 95.1%
CS2 Barbados, 63,253,044 PSV-A RNA1 1 OP860244 6,130 47,068 2 1,385 578.8 91.0%
India, Indo- 2 OP860245 6,127 30,164 1 1,136 369,5 90.6%
nesia, Ja- PSV-A RNA2 1 OP860263 4,219 31,726 1 1,892 564 89.2%
maica, Phil- i ! ’
ippines, Tai- 2 OP860264 3,381 24,099 1 1,266 533 88.8%
wan, USA, PSV-B RNA1 1 OP860258 5,951 14,460 2 657 181.6 91.5%
Vietnam 2 OP860246 5,991 20,809 1 783 260.2 76.3%
PSV-B RNA2 1 0OP860280 3,945 31,272 1 1,114 595.2 70.2%
2 OP860281 3,968 20,045 1 803 377.8 90.1%
PSV-C RNA1 1 OP860260 4,474 10,158 1 260 122.9 -
PSV-C RNA2 1 OP860285 3,869 5,694 1 202 110.2 -
PBCOV 1 OP860303 7,932 7,470 1 334 71 65.2%

CS, composite sample; USA, United States of America; PSV, pineapple secovirus; PMWaV, pineapple mealybug wilt-associated virus; (d), defective.
References accessions: PSV-A: RNA1 MN809923 (6,128 bp), RNA2 MN809924 (4,161 bp); PSV-B: RNA1 OM777135 (5,956 bp), RNA2 OM777136 (3,808 bp);
PMWaV-1 MN539276 (13,071 bp); PMWaV-2 MN539272 (6,259 bp); PMWaV-3 MN539274 (13,298 bp); PMWaV-6 MW269512 (17,907 bp); PBCOV GQ398110 (7,451

bp); PBERV EU377673 (1,510 bp). PSV-D sequences recovered from TSA were annotated on GenBank: RNA-1 (BK062878), and RNA-2 (BK062878)
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Continue Supplementary Table 1

. Nt Iden-
?ompo- Country of No. Raw . ' GenBank Average No. Min. Cover- Max. Cover- Mean Cover- tity to
site Sam- Origin Reads Virus Variant accession Length Mapped age (No. age (No. age (No. Reference
ple (HTS) & (nt) Reads Reads) Reads) reads) %)
0,
CS2 Barbados, 63,253,044 PMWaV-1 1 OP860292 0 231 45.7 98.1%
13,093 7,987

dIndlg, In- PMWaV-1 (d) 2d OP860293 10,896 6,736 0 142 46.3 84.3%
e - PMWaV-2 1 OP860301 16,217 37,131 1 510 170.9 98.7%
Philip: PMWaV-3 1 OP860289 13,353 2,348 0 64 13.1 96.9%
pines, Tai- PMWaV-3 (d) 2d OP860290 7,387 1,950 1 62 19.7 91.1%

wan, USA, OP860296
Vietnam PMWaV-6 1 17,904 5,693 1 82 23.2 98.3%
CS3 Portugal, 67,710,906  PSV-B-RNA1 1 OP860257 6,092 94,442 1 4,802 110.9 79.6%
Samoa, 2 OP860247 5992 9,937 1 281 124.1 77.0%

South Af-

rica, Zaire 3 OP860248 5,99 10,388 0 278 129.7 77.0%
PSV-B-RNA2 1 OP860282 3,911 60,677 1 2,545 1161.8 71.2%
2 OP860283 3,936 14,625 1 703 278.1 92.9%
3 OP860284 3,888 28,048 1 1,087 540.4 71.2%
PBERV 1 OP860304 7,623 18,468 1 1,408 182.5 90.7%
PMWaV-1 1 OP860294 13,260 2,722 0 56 15.4 88.4%
PMWaV-1 (n) 2n OP860295 13,199 4,269 0 66 24.2 86.1%
PMWaV-2 1 OP860300 16,291 45,136 1 499 207.3 98.7%
PMWaV-3 1 OP860288 13,248 2,722 1 55 15.3 96.4%
PMWaV-3 (n) 2n OP860286 12,212 4,481 0 114 27.5 74.0%
PMWaV-6 1 OP860298 17,859 3,885 0 36 16.3 98.4%

CS, composite sample; PSV, pineapple secovirus; PMWaV, pineapple mealybug wilt-associated virus; (n), new variant.

References accessions: PSV-A: RNA1 MN809923 (6,128 bp), RNA2 MN809924 (4,161 bp); PSV-B: RNA1 OM777135 (5,956 bp), RNA2 OM777136
(3,808 bp); PMWaV-1 MN539276 (13,071 bp); PMWaV-2 MN539272 (6,259 bp); PMWaV-3 MN539274 (13,298 bp); PMWaV-6 MW269512 (17,907
bp); PBCOV GQ398110 (7,451 bp); PBERV EU377673 (1,510 bp). PSV-D sequences recovered from TSA were annotated on GenBank: RNA-1

(BK062878), and RNA-2 (BK062878)
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Table S2. Polyprotein 1 (P1) sequence nucleotide (lower left) and amino acid (upper right) percent identity comparisons between partial se-
quences of molecular variants of four species belonging to pineapple secoviruses (PSVs), genus Sadwavirus. Sequence comparisons are based on
the coding region (polyprotein P1) of RNA1. Partial genome sequences of the first sadwavirus reported in pineapple, PSV-A (MN809923) were
obtained from GenBank. PSV-D sequences (GFDK01044199) were obtained from Transcriptome Shotgun Assembly (TSA) databases.

AMINO ACID SEQUECNE IDENTITY (%)
PSV-A PSV-B [psvc| psco
Sequence D | MIN809923 CSI-1_ CS1-2 CS2-1 CS2-2 MWP  CSI-1_ CS12 CS1-3_ CSl4 CS15 CSL6 Csl7 CS1-8 CS1O CS2-1 (S22 CS3-1 Cs3-2 MWP  CS2-1 GFDK01044199

MN809923 924 924 976 973 976 305 304 304 303 303 304 303 306 303 305 302 302 307 323 293 294
cs1-1 80.2 999 937 926 927 306 307 307 307 307 307 306 309 305 305 304 305 310 325 294 294
pSVA cs1-2 802 987 937 926 927 306 307 307 307 307 307 306 309 305 305 304 305 310 325 294 295
cs2-1 911 808 809 988 982 323 322 322 321 321 322 321 323 321 323 318 318 324 346 311 314
_ cs2-2 908 802 804 952 97.9 305 304 304 304 304 304 304 306 303 305 301 302 308 323 202 204
S MWP 905 802 804 922 911 307 306 305 305 305 305 305 308 304 308 302 304 308 325 294 29.5
z cs11 35 429 428 445 437 438 879 880 879 880 832 882 832 883 986 889 915 881 993 371 374
E cs1-2 438 442 443 450 443 440 767 989 988 987 984 968 987 974 881 883 876 974 906 368 37.9
g cs1-3 437 441 441 451 446 440 770 935 996 997 991 973 981 966 881 882 874 972 905 367 37.8
W cs1-4 437 440 440 450 445 440 771 933 985 997 988 975 979 968 879 883 874 972 905 363 37.7
2 cs1-s 437 441 441 451 447 441 768 937 992 983 989 974 979 968 881 883 875 973 905 367 37.8
3 cs1-6 439 439 440 449 445 440 767 903 946 942 944 982 975 975 882 884 876 969 906 3658 37.9
2| evn cs17 435 436 436 448 444 439 765 879 917 918 916 967 957 993 883 884 875 962 906 37.0 381
8 cs1-8 441 442 440 449 442 440 768 949 913 919 905 879 851 9.2 882 886 880 97.6 906 37.0 38.2
& cs1-9 441 439 440 450 443 441 762 923 874 875 873 924 957 885 884 884 877 93 908 37.1 38.2
g cs2-1 434 431 430 442 435 435 9l4 766 769 768 769 764 768 768 765 887 9L7 880 987 37.2 37.8
2 €522 439 439 439 448 440 443 767 763 763 764 762 761 760 768 761 768 891 885 904 37.0 37.3
€s3-1 433 436 437 446 439 438 796 762 757 757 758 755 756 765 759 792 766 87.7 929 365 37.3
cs32 438 438 438 447 442 442 770 901 880 881 880 861 853 OL2 873 769 766 766 904 370 38.3
MWP 449 445 444 464 452 452 947 780 781 782 780 779 781 780 779 917 773 802 779 394 39.8
PSV-C cs2-1 382 384 383 390 386 384 488 483 485 484 483 484 484 484 485 495 489 483 481 509 74.9

PSCD | GFDK01044199 385 375 374 401 386 382 485 488 488 488 480 480 488 487 487 490 479 481 491 498 690
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Table S3. Polyprotein 2 (P1) sequence nucleotide (lower left) and amino acid (upper right) percent identity comparisons between partial se-

quences of molecular variants of the four species belonging to pineapple secoviruses (PSVs), genus Sadwavirus. Sequence comparisons are based

on the coding region (polyprotein P2) of RNA2, Partial genome sequences of the first sadwavirus reported in pineapple, PSV-A (MN809923) were
obtained from GenBank. PSV-D sequences (GFDK01044199) were obtained from Transcriptome Shotgun Assembly (TSA) databases.

AMINO ACID SEQUENCE IDENTITY (%)
MN809924 CS1-1 CS1-2 CS2-1 CS2-2 MWP (CS5-1 (CS5-3 CS5-4 CS5-5 CS5-6 CS5-7 CS5-8 CS5-9 CS5-10 CS5-11 CS5-12 CS5-13 CS5-14 CS6-1 CS6-2 CS7-1 CS7-2 CS7-3 MWP CS6-1 GFDK01043963

MN809924 96.70 96.30 97.10 98.20 97.10 21.50 20.50 20.80 20.80 20.70 20.80 21.00 20.80 20.90 21.00 20.70 20.50 20.50 21.10 21.60 21.00 21.60 20.60 21.40 21.60 21.90
Cs1-1 88.60 97.30 96.70 98.00 97.50 21.70 20.60 20.80 20.90 20.80 20.90 21.10 20.90 21.00 21.10 20.80 20.60 20.60 21.30 21.70 21.10 21.80 20.70 21.60 22.10 22.10
PSV-A CS1-2 88.50 90.50 89.80 88.90 89.30 40.80 41.80 41.10 41.60 41.70 41.40 41.70 41.60 41.50 41.80 41.80 41.60 42.00 39.40 40.00 40.80 40.90 41.70 40.80 33.90 33.00
CS2-1 89.30 89.00 89.80 91.70 90.80 40.40 41.50 41.00 41.30 41.50 41.10 41.30 41.40 41.40 4130 41.60 41.50 41.80 39.40 39.80 40.60 40.40 41.30 40.20 33.40 32.40
CS2-2 88.80 88.60 88.90 91.70 98.50 22.90 22.10 22.60 22.50 22.50 22.60 22.80 22.60 22.60 22.70 22.40 22.20 22.20 22.50 22.90 22.40 22.90 22.20 22.70 23.20 23.20
MWP 89.20 89.60 89.30 90.80 91.00 21.50 20.50 20.70 20.80 20.70 20.80 21.00 20.80 20.90 21.00 20.70 20.50 20.50 21.10 21.50 20.80 21.50 20.60 21.30 21.70 22.00
CS5-1 40.70 40.60 40.80 40.40 40.80 40.40 83.00 83.20 83.40 83.50 83.70 82.80 83.60 83.70 83.40 83.70 83.40 83.60 80.80 96.90 84.30 97.90 83.00 97.30 24.20 24.60
g CS5-3 41.20 41.50 41.80 41.50 41.90 42.00 74.20 93.90 94.90 94.00 94.30 93.30 93.80 95.00 94.70 95.50 94.90 95.10 80.90 82.60 87.00 83.10 98.30 82.40 24.10 25.10
pug CS5-4 40.50 40.70 41.10 41.00 41.40 41.30 73.80 87.30 96.90 98.80 96.90 98.00 97.80 95.80 94.20 95.50 95.40 94.20 82.30 83.00 86.80 83.50 93.70 82.30 24.40 24.80
E CS5-5 40.70 41.30 41.60 41.30 41.70 41.90 73.20 88.00 91.20 97.00 95.30 96.80 97.80 96.30 96.50 95.90 94.80 95.30 82.00 82.90 87.40 83.50 94.70 82.60 24.00 24.80
Z CS5-6 40.90 41.10 41.70 41.50 41.80 41.40 74.00 87.80 95.20 90.40 97.60 97.00 98.50 96.60 95.10 95.80 96.10 94.20 82.10 83.20 87.10 83.80 93.60 82.40 24.10 24.70
E CS5-7 40.70 41.00 41.40 41.10 41.40 41.40 74.00 87.20 97.20 92.90 96.80 95.30 96.20 99.00 97.50 98.20 96.80 94.90 82.20 83.20 87.70 83.70 94.30 82.50 24.10 24.90
‘ZJ CS5-8 40.80 41.30 41.70 41.30 41.70 41.60 73.60 87.20 95.60 91.80 92.00 93.80 97.70 94.20 95.50 93.40 93.90 93.40 82.20 82.40 86.30 83.10 92.90 81.70 24.30 25.00
gy CS5-9 40.90 41.30 41.60 41.40 41.60 41.70 73.80 87.70 94.50 95.40 92.90 96.20 94.90 95.10 95.10 94.30 94.80 95.10 82.10 83.10 87.20 83.70 93.60 82.50 24.10 24.80
g CS5-10 40.70 40.80 41.50 41.40 41.70 41.40 73.80 88.00 92.60 92.20 97.60 94.30 89.50 90.50 98.50 99.20 96.80 94.90 82.20 83.30 87.90 83.80 94.90 82.90 23.90 24.70
w PSV-B CS5-11 40.70 41.30 41.80 41.30 41.80 41.80 73.80 88.40 88.90 93.00 94.10 91.20 92.40 91.00 95.80 97.90 95.30 94.90 82.00 83.00 87.70 83.40 94.80 82.50 24.00 25.00
g CS5-12 40.90 41.10 41.80 41.60 41.90 41.50 74.00 88.90 91.20 91.40 95.50 92.50 87.60 88.60 97.90 94.30 96.20 95.50 81.80 83.20 87.70 83.70 95.40 82.80 23.90 24.90
w CS5-13 41.00 41.10 41.60 41.50 42.10 41.90 74.40 88.10 91.90 89.20 92.40 91.70 88.40 88.70 92.30 88.70 91.60 98.20 81.70 82.90 87.80 83.30 94.90 82.10 24.00 24.70
S CS5-14 41.30 41.60 42.00 41.80 42.10 42.10 74.20 88.70 88.00 91.10 88.00 87.30 87.50 90.50 87.90 88.10 88.80 95.40 81.90 82.90 87.90 83.30 95.50 82.30 24.00 24.90
z CS6-1 39.20 39.50 39.40 39.40 39.80 39.20 72.50 72.90 73.20 72.90 73.00 73.10 73.50 73.50 72.60 72.90 72.70 73.10 73.60 80.80 82.80 80.80 80.80 80.10 23.70 24.40
CS6-2 40.00 40.00 40.00 39.80 40.00 39.90 90.50 73.40 73.10 72.90 73.30 73.20 73.40 73.20 73.20 73.30 73.30 73.10 73.50 72.40 84.20 96.90 82.50 96.20 24.20 24.70
Cs7-1 40.30 40.60 40.80 40.60 40.60 40.60 73.80 78.10 76.60 77.20 77.20 77.00 77.00 77.50 76.90 77.20 77.10 77.20 77.90 73.70 73.80 84.20 86.80 83.20 24.50 25.30
CS7-2 40.80 40.40 40.90 40.40 40.60 40.50 93.70 74.00 73.50 73.50 73.60 73.60 73.40 73.50 73.50 73.60 74.00 73.90 74.20 72.30 89.80 73.80 83.00 97.00 24.30 24.50
CS7-3 41.00 41.30 41.70 41.30 41.60 41.90 74.20 96.90 87.20 88.10 87.50 86.90 87.00 87.90 87.70 88.20 88.50 87.90 89.10 73.00 73.50 77.70 73.80 82.30 24.00 25.10
MWP 40.70  40.30 40.80 40.20 40.90 40.20 93.70 73.30 72.80 72.80 72.80 72.80 73.10 73.00 72.80 73.20 73.10 72.70 73.30 72.10 90.50 73.80 93.10 73.20 24.20 24.30
PSV-C CS6-1 34.00 33.20 33.90 33.40 33.70 33.50 39.40 39.70 39.30 39.30 39.60 39.60 39.60 39.40 39.40 39.70 39.10 38.90 38.90 37.80 39.40 39.40 39.40 39.30 39.30 75.60

PSV-D 5FDK0104396: 32.70 32.40 33.00 32.40 33.40 32.70 39.00 39.70 39.40 39.80 39.80 39.70 39.70 39.90 39.50 39.90 39.50 39.30 39.60 37.30 38.90 38.70 38.60 39.90 38.90 68.90
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