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Supplementary Figure S1-a. Multiple Sequence alignment of CsAGO proteins: The names of
the identified CsAGO genes are indicated to the left of the alignments. The length of the alignment is shown
on the top, while the length of each protein is given on the right. Conserved consensus residues are shown at
the bottom. Invariable residues conserved at 100% are highlighted in red, those conserved at >80% are shown
in yellow and residues that are >60% conserved are highlighted in green. The sequences were aligned
usi9ng ClustalX and viewed by GeneDoc.
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Supplementary Figure S1-b: Multiple Sequence alignment of CsDCL proteins:

The names of the identified CsDCL genes are indicated to the left of the alignments.

The length of the alignment is shown on the top, while the length of each protein is given

on the right. Conserved consensus residues are shown at the bottom. Invariable

residues conserved at 100% are highlighted in red, those conserved at >80% are shown in

yellow and residues that are >60% conserved are highlighted in green.

sequences were aligned usi9ng ClustalX and viewed by GeneDoc.
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Supplementary Figure S1-c: Multiple Sequence alignment of CsRDR proteins:
The names of the identified CsRDR genes are indicated to the left of the alignments.
The length of the alignment is shown on the top, while the length of each protein is given
on the right. Conserved consensus residues are shown at the bottom. Invariable
residues conserved at 100% are highlighted in red, those conserved at >80% are shown in
yellow and residues that are >60% conserved are highlighted in green. The
sequences were aligned usi9ng ClustalX and viewed by GeneDoc.
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Supplementary Figure S2-a . The NJ phylogenetic tree of AGO family genes in 62 representative plant species.
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Supplementary Figure S2-b. The NJ phylogenetic tree of DCL family genes in 62 representative plant species
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Supplementary Figure S2-c: The NJ phylogenetic tree of RDR family genes in 59 representative plant species
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Supplementary Figure S3-a. Schematic diagram showing the logos of conserved motifs identified in CSAGO encoded proteins.
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Supplementary Figure S3-b. Schematic diagram showing the logos of conserved motifs identified in CsDCL encoded proteins
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Supplementary Figure S3-c. Schematic diagram showing the logos of conserved motifs identified in CSRDR encoded proteins.
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Supplementary Table Si-a. List of orthologous genes of AGOs from all plant lineages used to construct

phylogenetic tree

Sl Plant Species Name Protein ID Score#t E value Description *
No.
1 Marchantia polymorpha Mapoly0001s0149.1 1496.9 0.0 Argonaute linker 1 domain
2 Physcomitrella patens Pp3cl_35770V3.6 1450.3 0.0 Argonaute linker 1 domain
3 Sphagnum fallax Sphfalx0001s0279.1 1458.4 0.0 Argonaute linker 1 domain
4. Selaginella moellendorffii 110151 1459.9 0.0 Argonaute linker 1 domain
5 Ananas comosus Ac0011930.1 1559.7 0.0 Argonaute linker 1 domain
6 Amborella trichopoda evm_27.model. AmTr_v | 1547.7 0.0 Argonaute linker 1 domain
1.0_scaffold00044.24
7. Musa acuminata GSMUA_AchrUn_rand | 1603.2 0.0 Argonaute linker 1 domain
omT09260_001
8. Spirodela polyrhiza Spipo17G0036500 1588.2 0.0 Argonaute linker 1 domain
9. Zostera marina Zosma25901490.1 1493.0 0.0 Argonaute linker 1 domain
10. Brachypodium distachyon Bradi5g18540.1 1557.0 0.0 Argonaute linker 1 domain
11. Brachypodium stacei Brast09G173700.1 1558.9 0.0 Argonaute linker 1 domain
12. Oryza sativa LOC_0Os04g47870.2 1565.4 0.0 Argonaute linker 1 domain
13. Oropetium thomaeum Oropetium_20150105_ 1533.1 0.0 Argonaute linker 1 domain
01399A
14. Panicum hallii Pahal.G01956.1 1564.3 0.0 Argonaute linker 1 domain
15. Panicum virgatum Pavir.Ga01012.1 1557.0 0.0 Argonaute linker 1 domain
16. Setaria italica Seita.7G201100.1 1559.3 0.0 Argonaute linker 1 domain
17. Setaria viridis Sevir.7G213000.2 1562.4 0.0 Argonaute linker 1 domain
18. Sorghum bicolor Sobic.006G181000.1 1534.6 0.0 Argonaute linker 1 domain
19. Zea mays GRMZM2G039455_TO | 1542.3 0.0 Argonaute linker 1 domain
1
20. Aquilegia coerulea Aqcoe3G009200.1 1623.6 0.0 Argonaute linker 1 domain
21. Amaranthus AHYPO_012431-RA 1648.6 0.0 Argonaute linker 1 domain
hypochondriacus
22. Daucas carota DCAR_027248 1332.8 0.0 Argonaute linker 1 domain
23. Mimulus guttatus Migut.000245.1 1672.5 0.0 Argonaute linker 1 domain
24. Solanum lycopersicum Solyc06¢g072300.2.1 1709.9 0.0 ARGONAUTE 1
25. Solanum tuberosum PGSC0003DMT400069 | 1708.4 0.0 ARGONAUTE 1
313
26. Kalanchoe fedtschenkoi Kaladp0053s0463.1 1629.0 0.0 Argonaute linker 1 domain
217. Kalanchoe laxiflora Kalax.0373s0030.1 1632.1 0.0 Argonaute linker 1 domain
28. Eucalyptus grandis Eucgr.K02304.1 1674.1 0.0 Argonaute linker 1 domain
29. Vitis vinifera GSVIVT01029383001 1689.9 0.0 Argonaute linker 1 domain
30. Linum usitatissimum Lus10031331 1655.6 0.0 Argonaute linker 1 domain
31. Manihot esculenta Manes.02G219700.1 1681.8 0.0 Argonaute linker 1 domain
32. Populus trichocarpa Potri.012G037100.1 1681.0 0.0 Argonaute linker 1 domain
33. Ricinus communis 29677.m000188 1707.6 0.0 Protein with all the AGO specific
domains
34. Salix purpurea SapurV1A.0202s0350.1 | 1676.0 0.0 Argonaute linker 1 domain

S




35. Citrus sinensis orangel.1g001466m 1679.8 0.0 Argonaute linker 1 domain
36. Citrus clementina Ciclev10018625m 1679.8 0.0 Argonaute linker 1 domain
37. Carica papaya evm.model.supercontig 14345 0.0 Argonaute linker 1 domain
38. Gossypium raimondii étiéli?(?086294100.1 1663.7 0.0 Argonaute linker 1 domain
39. Theobroma cacao Thecc1EG013468t2 1677.1 0.0 Argonaute linker 1 domain
40. Arabidopsis halleri Araha.2117s0011.2 1574.7 0.0 Argonaute linker 1 domain
41. Arabidopsis lyrata AL1G55040.t1 1575.5 0.0 Argonaute linker 1 domain
42. Arabidopsis thaliana AT1G48410.2 1562.0 0.0 Argonaute linker 1 domain
43. Boechera stricta Bostr.25219s0559.1 1578.5 0.0 Argonaute linker 1 domain
44, Brassica oleracea capitata | Bol043177 1545.8 0.0 Argonaute linker 1 domain
45, Brassica rapa Brara.H00354.1 1552.3 0.0 Argonaute linker 1 domain
46. Capsella grandiflora Cagra.1131s0020.1 1578.5 0.0 Argonaute linker 1 domain
47. Capsella rubella Carubv10008158m 1581.2 0.0 Argonaute linker 1 domain
48. Eutrema salsugineum Thhalv10011197m 1541.9 0.0 Argonaute linker 1 domain
49. Cucumis sativus Cucsa.112480.1 1638.2 0.0 Argonaute linker 1 domain
50. Fragaria vesca mrnq09290.1-v1.0- 1578.5 0.0 Argonaute linker 1 domain
51. Glycine max 253;321(1.166217300.1 1662.1 0.0 Argonaute linker 1 domain
52. Malus domestica MDP0000069525 1642.9 0.0 Argonaute linker 2 domain
53. Medicago trunculata Medtr6g477980.2 1628.6 0.0 Argonaute linker 1 domain
54. Phaseolus vulgaris Phvul.004G142900.1 1642.5 0.0 Argonaute linker 1 domain
55. Prunus persica Prupe.5G241600.2 1689.5 0.0 Argonaute linker 1 domain
56. Trifolium pratense Tp57577_TGAC_v2_m | 12615 0.0 Argonaute linker 1 domain
RNA26982
57. Chlamydomonas reinhardtii | Crel6.9689647.t1.1 434.9 2.5E-131 | Argonaute linker 1 domain
58. Dunaliella salina Dusal.0754s00004.1 449.9 3.6E-138 | Argonaute linker 1 domain
59. Volvox carteri Vocar.0052s0031.1 412.9 2.8E-123 | Argonaute linker 1 domain
60. Coccomyxa subellipsoidea 56024 430.6 3.3E-130 | Argonaute linker 1 domain
61. Micromonas sp. RCC299 113410 334.3 4.3E-96 | Argonaute linker 1 domain

#Smith-Watermann alignment score (based on BLOSUM45, with gap opening and extension penalties of -12 and -2
respectively)

*All protein sequences show presence of typical AGO specific domains viz. PAZ, PIWI, Argo-N, Argo-L1, Argo-Mid and

Argo-L2. However, Dunaliella salina and Volvox carteri exhibited absence of miD domain, whereas PAZ domain was
absent in Micromonas sp.




Supplementary Table S1-b. List of orthologous genes of DCLs from all plant lineages used to construct

phylogenetic tree

Sl Plant Species Name Protein ID Score# E value Description *
No.
1. Marchantia polymorpha Mapoly0003s0222.1 2016.1 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
2. Physcomitrella patens Pp3c2_15900Vv3.1 1979.5 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
3. Sphagnum fallax Sphfalx0020s0155.1 1958.3 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
4. Selaginella moellendorffii 86110 1793.5 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
5. Ananas comosus Ac0016650.1 2366.3 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
6. Amborella trichopoda evm_27.model. AmTr_v | 2265.7 0.0 ENDORIBONUCLEASE DICER
1.0_scaffold00018.3 HOMOLOG 1
7. Musa acuminata GSMUA_Achr8T12350 | 1069.3 0.0 ENDORIBONUCLEASE DICER
_001 HOMOLOG 1
8. Spirodela polyrhiza Spipo1G0078500 22445 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
9. Zostera marina Z0smal109g00390.1 2227.6 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
10. Brachypodium distachyon Bradilg77087.1 2248.0 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
11. Brachypodium stacei Brast02G020300.1 2255.7 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
12. Oryza sativa LOC_0s0302970.1 2290.8 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
13. Oropetium thomaeum Oropetium_20150105_ 2213.0 0.0 ENDORIBONUCLEASE DICER
22551A HOMOLOG 1
14. Panicum hallii Pahal.100170.1 2259.6 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
15. Panicum virgatum Pavir.Ib00062.1 2255.3 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
16. Setaria italica Seita.9G562200.1 2248.4 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
17. Setaria viridis Sevir.9G565900.1 2252.3 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
18. Sorghum bicolor Sobic.001527800.2 2271.1 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
19. Zea mays GRMZM2G040762_T0 | 1961.0 0.0 ENDORIBONUCLEASE DICER
1 HOMOLOG 1
20. Aquilegia coerulea Aqcoe5G472300.2 2374.4 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
21. Amaranthus AHYPO_01582-RA 2272.3 0.0 ENDORIBONUCLEASE DICER
hypochondriacus HOMOLOG 1
22. Daucas carota DCAR_022119 2273.4 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
23. Mimulus guttatus Migut.100117.1 2330.4 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
24. Solanum lycopersicum Solyc109005130.2.1 2238.8 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
25. Solanum tuberosum PGSC0003DMT400029 | 2269.2 0.0 ENDORIBONUCLEASE DICER
301 HOMOLOG 1
26. Kalanchoe fedtschenkoi Kaladp0072s0008.1 1321.2 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
217. Kalanchoe laxiflora Kalax.0054s50136.1 2265.7 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
28. Eucalyptus grandis Eucgr.D02653.1 2424.1 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
29. Vitis vinifera GSVIVT01027462001 1863.2 0.0 ENDORIBONUCLEASE DICER

HOMOLOG 1




30. Linum usitatissimum Lus10005142bt 1635.2 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
31. Manihot esculenta Manes.05G015200.1 24495 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
32. Populus trichocarpa Potri.002G181400.1 2422.1 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
33. Ricinus communis 30076.m004468 2470.7 0.0 ENDORIBONUCLEASE  DICER
HOMOLOG 1
34, Salix purpurea SapurV1A.0003s0350.1 | 2400.6 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
35. Citrus sinensis orangel.1g000174m 2351.6 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
36. Citrus clementina Ciclev10018447m 2428.7 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
37. Carica papaya evm.model.supercontig 2153.6 0.0 ENDORIBONUCLEASE DICER
_57.74 HOMOLOG 1
38. Gossypium raimondii Gorai.001150400.1 2418.3 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
39. Theobroma cacao ThecclEG005016t2 2441.8 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
40. Arabidopsis halleri Araha.2490s0029.1 2239.9 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
41. Arabidopsis lyrata AL1G11480.t1 2238.8 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
42, Arabidopsis thaliana AT1G01040.2 2216.4 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
43. Boechera stricta Bostr.532550024.1 22315 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
44, Brassica oleracea capitata | Bol040724 2245.3 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
45, Brassica rapa Brara.J00078.1 2253.8 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
46. Capsella grandiflora Cagra.1968s0049.1 2273.8 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
47. Capsella rubella Carubv10008073m 2273.8 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
48. Eutrema salsugineum Thhalv10006531m 2224.1 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
49. Curcumis sativus Cucsa.260100.1 2430.6 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
50. Fragaria vesca mrnal8596.1-v1.0- 23335 0.0 ENDORIBONUCLEASE DICER
hybrid HOMOLOG 1
51. Glycine max Glyma.19G261200.2 2417.1 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
52. Malus domestica MDP0000619907 199.5 1.7E-52 | DICER-LIKE PROTEIN 4
53. Medicago trunculata Medtr7g118350.1 2398.6 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
54. Phaseolus vulgaris Phvul.009G260000.1 2409.0 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
55. Prunus persica Prupe.2G200900.1 2419.0 0.0 ENDORIBONUCLEASE DICER
HOMOLOG 1
56. Trifolium pratense Tp57577_TGAC_v2_m 2400.9 0.0 ENDORIBONUCLEASE DICER
RNA4956 HOMOLOG 1
57. Chlamydomonas reinhardtii | Cre02.9g141000.t1.1 97.1 3.5E-19 | ENDORIBONUCLEASE DICER
HOMOLOG 1
58. Dunaliella salina Dusal.0147s00002.1 4.7 2E-12 ENDORIBONUCLEASE DICER
HOMOLOG 1
59. Volvox carteri Vocar.0003s0040.1 73.9 1E-13 ENDORIBONUCLEASE DICER
HOMOLOG 1
60. Coccomyxa subellipsoidea 33474 50.1 2E-6 Ribonuclease 111
61. Micromonas sp. RCC299 98380 52.4 1.4E-6 DEAD-BOX ATP-DEPENDENT

RNA HELICASE 40

#Smith-Watermann alignment score (based on BLOSUM45, with gap opening and extension penalties of -12 and -2
respectively)




Supplementary Table S1-c. List of orthologous genes of RDRs from all plant lineages used to construct

phylogenetic tree

Sl Plant Species Name Protein ID Score# E value Description *
No.
1. Marchantia polymorpha Mapoly0151s0009.1 592.0 0.0 RNA-DEPENDENT RNA
POLYMERASE
2. Physcomitrella patens Pp3c24_15800V3.6 844.3 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
3. Sphagnum fallax Sphfalx0166s0014.1 873.6 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
4. Selaginella moellendorffii 150191 761.1 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
5. Ananas comosus Ac0002958.1 1293.9 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
6. Amborella trichopoda evm_27.model. AmTr_v | 1251.9 0.0 RNA-DEPENDENT RNA
1.0_scaffold00176.15 POLYMERASE 1
7. Musa acuminata GSMUA_Achr10T2996 | 11155 0.0 RNA-DEPENDENT RNA
0_001 POLYMERASE 1
8. Spirodela polyrhiza Spipo15G0038000 1087.4 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
9. Zostera marina Zosmal21g00800.1 1154.0 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
10. Brachypodium distachyon Bradi3g59910.1 ( 1122.8 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
11. Brachypodium stacei Brast04G010200.1 1189.1 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
12. Oryza sativa LOC_0s02g50330.1 922.5 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
13. Oropetium thomaeum Oropetium_20150105_ 1180.2 0.0 RNA-DEPENDENT RNA
04127A POLYMERASE 1
14. Panicum hallii Pahal.A03315.1 1196.4 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
15. Panicum virgatum Pavir.Aa00750.1 11325 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
16. Setaria italica Seita.1G312200.1 1209.1 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
17. Setaria viridis Sevir.1G318100.1 1205.7 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
18. Sorghum bicolor Sobic.004G246400.1 1182.9 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
19. Zea mays GRMZM2G481730_T0 | 1048.9 0.0 RNA-DEPENDENT RNA
1 POLYMERASE 1
20. Aquilegia coerulea Aqcoe6G285700.1 1330.5 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
21. Amaranthus AHYPO_003322-RA 1256.5 0.0 RNA-DEPENDENT RNA
hypochondriacus POLYMERASE 1
22. Daucas carota DCAR_030283 1358.2 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
23. Mimulus guttatus Migut.L01176.1 1432.2 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
24. Solanum lycopersicum Solyc05¢007510.2.1 1397.5 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
25. Solanum tuberosum PGSC0003DMT400080 | 1384.4 0.0 RNA-DEPENDENT RNA
319d POLYMERASE 1
26. Kalanchoe fedtschenkoi Kaladp0036s0212.1 1299.3 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
217. Kalanchoe laxiflora Kalax.0097s0091.1 1310.8 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
28. Eucalyptus grandis Eucgr.G02093.1 1325.8 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
29. Vitis vinifera GSVIVT01007792001 807.0 0.0 RNA-DEPENDENT RNA

POLYMERASE 2




30. Linum usitatissimum Lus10019164 1356.7 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
31. Manihot esculenta Manes.15G135600.1 14453 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
32. Populus trichocarpa Potri.008G36100.1 1441.8 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
33. Ricinus communis 30147.m013981 780.4 0.0 RNA-DEPENDENT RNA
POLYMERASE 2
34, Salix purpurea Solanum 1387.1 0.0 RNA-DEPENDENT RNA
SapurV1A.0015s0570.1 POLYMERASE 1
35. Citrus sinensis orangel.1g002586m 1240.3 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
36. Citrus clementina Ciclev10007331m 95.9 6E-18 RNA-DEPENDENT RNA
POLYMERASE
37. Carica papaya evm.model.supercontig 955.3 0.0 RNA-DEPENDENT RNA
2177 POLYMERASE 1
38. Gossypium raimondii Gorai.013G029000.1 1397.1 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
39. Theobroma cacao ThecclEG011292t1 1387.9 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
40. Arabidopsis halleri Araha.9628s0001.1 645.2 0.0 RNA-DEPENDENT RNA
POLYMERASE 2
41. Arabidopsis lyrata AL1G26820.t1 1332.8 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
42, Arabidopsis thaliana AT1G14790.1 1322.8 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
43. Boechera stricta Bostr.0124s50180.1 1250.7 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
44, Brassica oleracea capitata | Bol038076 1315.1 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
45, Brassica rapa Brara.F01003.1 1314.7 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
46. Capsella grandiflora Cagra.3501s0013.1 1340.1 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
47. Capsella rubella Carubv10008144m 1337.0 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
48. Eutrema salsugineum Thhalv10006629m 1307.4 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
49. Cucumis sativus Cucsa.143700.1 1340.1 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
50. Fragaria vesca mrna06498.1-v1.0- 11521 0.0 RNA-DEPENDENT RNA
hybrid POLYMERASE 1
51. Glycine max Glyma.02G086100.1 1341.3 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
52. Malus domestica MDP0000475729 1335.1 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
53. Medicago trunculata Medtr1g032630.1 1335.1 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
54. Phaseolus vulgaris Phvul.003G016600.2 1295.8 0.0 RNA-DEPENDENT RNA
POLYMERASE 1
55. Prunus persica Prupe.1G334600.2 1357.8 0.0 RNA-DEPENDENT RNA
POLYMERASE
56. Trifolium pratense Tp57577_TGAC _v2_m | 12723 0.0 RNA-DEPENDENT RNA
RNA38119 POLYMERASE 1
57. Dunaliella salina Dusal.0696s00003.1 196.4 1E-51 RNA-DEPENDENT RNA
POLYMERASE
58. Coccomyxa subellipsoidea 20637 486.9 1.5E-155 | RNA-DEPENDENT RNA
POLYMERASE

#Smith-Watermann alignment score (based on BLOSUMA45, with gap opening and extension penalties of -12 and -2
respectively)




Supplementary Table S2-a. Annotation of conserved MEME motifs identified in CSAGO proteins.

Motif | Width Sequence e-value Pfam
No. Annotation
1 51 TVVDTKICHPTEFDFYLCSHAGIQGTSRPTHYHVLWDENNFTA 2.2e-545 Piwi domain
DDLQKLIY
2 200 FKISKQYLANVSLKINVKMGGRNTVLLDAJSKRIPLVSDIPTIIFG | 1.2e-787 Piwi domain
ADVTHPZPGEDSSPSIAAVVASQDWPEVTKYAGLVCAQP
HRZEJIQDLYKTWQDPQRGTVHGGMIRELLISFRKATGQKPLRII
FYRDGVSEGQFYQVLLYELDAIRKACASLEPNYQPPVTFVVVQ
KRHHTRLFAANHRDRNSTDRSGNILPG
3 200 CVMSGKHPGYKYLKWLSETQIGIJTQCCLFNHANKAKDQYLAN | 4.1e-518 Piwi domain
JALKINAKLGGSNVELNEPLPRFEGEGHVMFVGADVNHPGARN
STCPSIAAVVATVNWPAANRYAARVCPQYHRKEKILNFGTMCL
ELIQTYAKINKVKPKRIVVFRDGVSEGQFDMVLNEELLDLKKAI
YEEHYRPTITLVVAQKRHQTRLFPENM
4 48 LGGGVEAWRGFYQSLRPTQQGLSLNJDMSVTAFIEPLPVIDFLA | 1.4e-356 Argo-L1 domain
ZNLN
5 29 YTYARCTKPVSLVPPAYYAHLAAYRARQY 1.8e-242 Unknown
6 48 SVVEYFREKYNKEJKYTDLPCLDLGKNNRPNYLPMEFCKJVEG 2.4e-306 PAZ domain
QRYPK
7 60 FKVTIKFAAKLDLHKLKEYLRGKQSDIPQEALQVLDJVLRENPS 1.2e-342 Argo-N domain
KRYCPVGRSFFSPDFR
8 29 QWNLLNKKVVNGGKVERWACINFSRSDOQN 3.8e-225 Unknown
9 146 GPPQFLLCLLPERKNSDJYGPWKKKNLADFGIVTQCIAPTRVND | 1.2e-207 Piwi domain
QYLTNVLLKINAKLGGLNSMLAIEHAPSIPLISKVPTMILGMDVS
HGSPGQSDIPSIAAVVSSRHWPLISRYRASVRTQSPKVEMIDSLY
KRVADSEDEGIM
10 41 NDDPVAKEFGIEVSKELTSVEGRVLPPPRLKYGBTGGEVNV 1.2e-200 Argo-L2 domain




Supplementary Table S2-b. Annotation of conserved MEME motifs identified in CsDCL proteins.

Motif | Width Sequence e-value Pfam
No. Annotation

1 57 FCYZRLEFLGDAVLDYLITRHLFLKYPDLHPGQLTDLRSAAVNN | 3.9e-157 RNaselll domain
ENFAKVAVKKGLH

2 200 PSTTPWDPSKAYLFVPVVGDNSVDPLKEIDWDLVEKISKTDVW | 1.0e-089 PAZ domain
NNPLQRARPDVYLGTNERTLGGDRREYGFGKLRHGMAFGQKS
HPTYGIRGAVAQFDIVKASGLVPNRNAFEIGNHLDLTKGKLMM
ADSFIGVEDLVGRIVTAAHSGKRFYVDSVRYDMTAENSFPRKE
GYLGPLEYSSYADYYRQKYGVELIYKQQP

3 98 GHRWLSSKTJADVVEALIGAYYVEGGKKAANQLMKWIGIQIDF | 4.2e-062 Unknown
EPKELECTTRPSNVPESILRSINFDALEGALGYEFKDRGLLVEAIT
HASRPSSGV

4 132 HLRHGSSALEKQIRDFVKEVKDELSKPGFNSFGLGDCKAPKVL 2.7e-053 Unknown
GDIVESIAGAIFLDSGRDTAVFQPLLHPMVTPETLPMHPVRELQE
RCQQQAEGLEYKASRNGNLATVEVFIDGVQVGIAQNPQKKMA
QK

5 61 FRKGKVNLLVATSVAEEGLDIQSCNLVIRFDLPKTVASYIQSRG 2.9e-051 Helicase C-terminal
RARMPDSDYILMVERGN domain

6 80 WILSGRDACYNSKLFHLYMYDIECVDIGSLKDPFLTQVLEFAVYV | 2.9e-031 Unknown
FGNELDAEVLSMSMDLFIARTMITKASLVFRGSIDI

7 80 RGVSYCKNLLSPRFEHSEANEGESEEALDKTYYVFLPPELCFVH | 5.0e-027 PAZ domain
PLPGSLVRGAQRLPSIMRRVESMLLAIQLKDIINYP

8 38 YKVESTGAVVSLNSSVGLIHFYCSKLPSDEYFTPKPEF 5.2e-025 Unknown

9 29 QADRFAPAVWVAPGDRPVTDEDIGEPGPS 7.3e-020 Unknown

10 105 PHKNIIVFLVPNVVLVHQQFEVIKMHTDLZVEEYWGEKGVDEW | 1.8e-019 DEAD box helicase

DGKSWEEZQDDHEVLVLTPQILLDALRKAFLRFEMICLLIFDEC
HRARGRHPYVCIMKEFYH




Supplementary Table S2-c. Annotation of conserved MEME motifs identified in CSRDR proteins.

Motif | Width Sequence e-value Pfam
No. Annotation

1 94 EFFTNYIVNDSLGIICNAHVVHADREPYKALSEKCJTLAELASIA | 3.0e-258 RdRP domain
VDFPKTGVPAEMPSELKPKEYPDFMEKEDKTSYESKKVLGKLY
RAIKDA

2 82 MSCGENGNILAEMLLAGYKPDAEPFLSMMLTCFRAAQLWGLR | 2.7e-226 RdRP domain
TKSRIFVPSGRWLMGCLDETRVLEYGQVFVQISGPGLENC

3 79 NSSIKLSLRMSMSKFESKHTKLDVLSWSRYQPGFLNRQHTLLST | 7.1e-193 RdRP domain
LGVPDEIFEKMQEEMIEKLDKMLTDPEVAFDVLE

4 70 EFTFEPASIPYDPDLEIPGFEDYIDDAWDHKCSYDGKLGGLLGQ 3.9e-145 Unknown
YGIKTEEEILTGHIWSMPKYFDRKRG

5 76 YSTDJSPRIASYNEPRRTAIYRRILSILRDGIVIGNKKFDFLAFSSS 2.2e-130 RARP domain
QLRDNSAWMFASDEDITAADIRDWMGDFR

6 29 RPHPNECSGSDLDGDJYFVTWDEBLIPPQ 7.3e-110 RARP domain

7 33 VIKGKVVVAKNPCLHPGDIRVLEAVDVPALHHL 2.0e-109 RdRP domain

8 47 VHRVQITPCKVYFLGPEVEMSNRVIJRHYKEYIDNFLRVSFVDEE | 2.3e-096 RARP domain
WDK

9 47 YVFSDGIGKITPDLAREVAEKLQLKVNPPSAYQIRYAGCKGVIA | 9.3e-092 RdRP domain
CWP

10 200 FVGWRGPPTGVDFVVDPFNETCEFLFTRDTVFSFKNSNKHSIMK | 1.9e-091 Unknown

CNFKVEFLVRDINEIKQYADMFSLIVVMQLASSPSVHYRTADD
DIEESVPFDLLDDDDPWIRTTDFTPSGAIGRCNTYRISIPPRCGVK
LRKAMGYFRDRRVPDESPKQQLRIRDEPDFGKPMSDPFFCIKSE
KELTFKELFLVNAVMHKGIINQH




Supplementary Table S3: Putative miRNA target sites present in the identified genes

Target miRNA Expect Target Alignment Inhibition
Gene Accession value | Accessibility
(UPE)
CsAGO2/3a .ath- 2.0 8.597 miRNA 21 AAAGUAGUAGUAGUAGUAGUA 1 Cleavage
miR5658 | | .
Target 3074 CUUCAUCGUCGUCGUCGUCAU 3094
}ntp 2.0 21.717 miRNA 22 CACCUucCUcCcuucuccuucuce 1 Cleavage
miR2673a | | | ..
Target 86 GUGGUGGAGGAAGAGGAAGGGG 107
}ntp 2.0 21.717 miRNA 22 CACCUucCUcCcuucuccuucuce 1 Cleavage
miR2673b | | T
Target 86 GUGGUGGAGGAAGAGGAAGGGG 107
CsAGO2/3¢ | mir- 15 23.783 | irna 22 CACCUUCUCCUUCUCCUUCUCE 1 Cleavage
miR2673a | | | L ..
Target 74 GCGGAAGGGGAAGGGGAAGGGG 95
mtr- 15 23.783 | irna 22 CACCUUCUCCUUCUCCUUCUCE 1 Cleavage
miR2673b | | T
Target 74 GCGGAAGGGGAAGGGGAAGGGG 95
CsAGO4a | ddi-miR1176 2.0 15.828 I 1 CGAAAGGAACUAUUUUUAACC . Cleavage
Target 2389 AAGUUCCUUGAUGAGAAUUGG 2409
CsAGOSc | bdi- 2.0 27.278 | iRNA 20 CAUCGGUUCCUGUUGGACGG 1 Cleavage
miR169¢-3p | | L ...
Target 1629 UUUGCUAAGGGCAACCUGCC 1648
CsAGO10b | ppt-miR536¢ 2.0 18.235 A 5 UUUCGUGUUUCGAACCGUGCUA 1 Cleavage
Target 2256 CUUGUACAAAACUUGGCACGAU 2277
CsRDR1c .ghr_ 2.0 20.043 miRNA 21 GAGAGGGCUGAAGAAAAGAAC 1 Cleavage
miR7508 | | ..
Target 1313 UUCUUCGGAUUUCUUUUCUUG 1333
RDR I-miR94 2. 12. I
Cs 6b bol-miR3403 0 699 miRNA 22 CUUUUACGUCAGUACUUGUUUU 1 Cleavage
Target 1321 GUGAAUGCAGUCAUGCACAAAG 1342
D -mi 2. 12.
CsRDRéc bol-miR3403 0 853 miRNA 22 CUUUUACGUCAGUACUUGUUUU 1 Cleavage

Target

1042

GUGAAUGCAGUCAUGCACAAAG 1063




Supplementary Table S4: List of primers used for gRT-PCR analysis

S| Name Primer sequence Annealing Product
No temperature | size (bp)
(°C)

1 CsAGO1-F GGATTTGCACCAATATGATGTTTCAATTAC 60 219
CsAGO1-R CCTGTTCCATCATCTTCATCAATGAGAG

2 CsAGO2/3a-F | GAAGCTAAATGCTTACTTACGAGGAATGCTC 61 161
CsAGO2/3a-R | CATAGCCAAGGTCTTCGTTTGGTCTG

3 CsAGO2/3d-F | GTTGTTGAAGGAAATGTCGCTGATTC 60 249
CsAGO2/3d-R | CTCCTGACGAGATTCCAATGACATTTC

4 CsAGO5a-F GTGAATGAAGAATTTGGTATTCAAGTGAGG 60 254
CsAGO5a-R CTACGACACATAGAAATCAATTCACGGC

5 CsAGO6-F GAGGAATTTCACTAATGTTGGAGGAGGTG 61.3 245
CsAGO6-R CCATGTTGCTGTGCCTTGTCTTAACC

6 CsAGO7-F CAGAATAACCCTCCTCTGGCTACCTCG 61.3 231
CsAGO7-R GAATTGGACTAGGAAATGATTGGCAAGG

7 CsAGO10a-F CAACATTAAACTTGTGGATGAAGAGGATGG 61.9 231
CsAGO10a-R GATCTTCCAACAGGGCAGTACCTCTTTG

8 CsDCL1b-F GGAAATCATTTGGATTTGACTAAACGC 59 210
CsDCL1b-R GTAATCAGCATAAGAGCTGTACTCCAATGG

9 CsDCL1a-F GCATGTACCAATGCCCTCAGAAATTG 60.5 221
CsDCL1a-R CACCATCACTTTCTGTTCTTTCAGAGACC

10 CsDCL2-F GAGGTAGACATCCCTATGTTTGCATTATG 58 225
CsDCL2-R GAATGTACTTGGCTAACACAGATTCGC

11 CsDCL3-F CAAATCTTCAAGTGGAAGAATACTATGGAGC 60 200
CsDCL3-R GTTACCAGTAGCACGATGGCATTCATC

12 | CsDCL4-F GAGCACCAAGAAGATGCTCTGGAGAC 60 253
CsDCL4-R CTCCACACAGGATAAATCAGCTTCAATTC

13 CsRDR1a-F GATTTCACTCCATTATTCTGCCTTGGTC 60 178
CsRDR1a-R CCACAATGGGTACTAGATCCAAATTGC

14 CsRDR1b-F GAGAACATCTGGCAGATTGAGCTTCG 61 211
CsRDR1b-R GCTCCAAACATAAAGAAGAAGATTGGCC

15 CsRDR5a-F GACGATAAAACTTCAAGTCGATCTTGC 57 166
CsRDR5a-R GGGAGCCTTCAATGCAATATCTACTG

16 CsRDR5b-F CTCTTGCTCCTTGCGATGAGATAGAATC 60 227
CsRDR5b-R CGACCCTCTCAATTCCAGTGATTTCTC

17 CsRDR6a-F GTGGCTTTCGATGTTCTTACTGCTTC 58 250
CsRDR6a-R GGACTTGACACTTGAACAAAGCATTG

18 | CsRDR6b-F GCAGATGTGGCGTTTGATGTTCTTAC 59 247
CsRDR6b-R CTTGGATAAAGCATTGACCTTGTTCG

19 CsRDR6c-F CATCATGTGCTGAGCAAGGAAATGTAG 59.6 232
CsRDR6¢c-R GAAGGATTCGATACTTGGATAAAGCATTG

20 | 18S rRNA-F* TCTGCCCGTTGCTCTGATG 60 134
18S rRNA-R TCACCCGTCACCACCATAG

F= Forward and R=Reverse; *AF207029.1 (Accession No.)




