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1 Supplementary Figures
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Supplementary Figure 1. Western blot analysis of seminal vesicles protein lysate probed with rabbit anti- NF-
kB p65 antibody followed by detection with HRP conjugated goat anti-rabbit 1gG. Seminal vesicles from 8 adult
earthworms were dissected and cultivated in 60% RPMI medium with the antibiotic mixture for 6 hours with
(ctrl) or without profilin antigen. Tissues were lysed in T-Per Tissue protein extraction reagent (Thermo
Scientific) with proteinase inhibitor Arrest (Thermo Scientific) in combination with bead-beating (lysing matrix
D, MPG). After 30 minutes incubation on ice, samples were centrifuged for 20 minutes (14000 rpm) and
supernatants were separated in 12% SDS PAGE under reducing conditions. After separation, the proteins were
electroblotted to nitrocellulose membrane (Hybond-C pure, Amersham). The membranes were blocked with 2%
low-fat milk in PBS-T for 1h at RT and then incubated with rabbit anti- NF-xB p65 antibody (D14E12, Cell
Signaling; 1:1000 diluted in blocking solution) overnight at 4 °C. After washing with PBS-T, HRP conjugated
goat anti-rabbit 1gG (7074, Cell Signaling; 1:10000 diluted in blocking solution) was applied to the membranes
for 1h at RT. Chemiluminescence reagents (SuperSignal West Pico kit, Thermo Scientific) and X-ray film
(Carestream) were used for visualization of the binding of Ab specific for the NF-xB. A) no primary antibody
added, B) protein lysate from non-treated seminal vesicles, C) protein lysate from seminal vesicles treated with
profilin antigen.
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Supplementary Figure 2. Smears of earthworm seminal vesicles. (A) a typical smear of seminal vesicles before
antibiotic treatment, (B) reduced the number of sperm cells as well as all forms of developing spermatocytes as a
consequence of antibiotic treatment. Stained by Hematoxylin/Eosin.



Supplementary Figure 3. Earthworm bristles in seminal vesicles. (A, B, C) bristles in seminal vesicle tissues
surrounded by melanization reaction, stained with Methylene Blue, (D) bristle associated with released
sporocysts, stained with Trypan Blue.
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Supplementary Table S1. Primers for gregarine 18S rRNA used for HTS.

Primers for gregarine 18S rRNA

Name Direction Sequence

SSU1f forward 5T-XXXXXXCCGCACCATGCATGTCTAAGTATAAGTT-3"
SSu2f forward 57-XXXXXXACAGTTGTCAATCAAATGACTCTTTC-3’
SSULlr reverse 5T-XXXXXXGCTGCAAGCATAGGTTGGTTCT-3”

Apilr reverse 57-XXXXXXCCTAATCTATCCCCATCACGATGC-3’
Combinations of primers Size of amplicons (bp)

341F/806R 465

SSU1f/SSU1r 200

SSU2f/Apilr 477

X represents a barcode base, linkers are in italic




Supplementary Table S2.

Combination of primers: SSU1f/SSU1r
SV_01SV 02SV_03SV_04SV _05SV _06SV_07SV_08SV _09SV _10SV_11S8V 12
Shannon-Wiener Diversity Index 0.47 0.22 0.73 0.69 0.34 0.46 069 0.72 0.18 0.56 0.29 0.67

Shannon Entropy 067 032 106 099 049 066 0.10 104 0.26 0.80 0.42 0.97
Species Richness (S) 9 12 12 10 7 13 19 13 4 9 7 11
Total Abundance 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000
Simpson Diversity Index 0.73 090 050 054 0.83 075 058 054 092 0.67 0.86 0.56
Evenness 021 0.09 029 030 0.18 0.18 0.23 0.28 0.13 0.25 0.15 0.28
Species Richness - 80% diversity 1 1 2 2 1 1 2 2 1 2 1 2
Chao-1 14 33 27 1033 8 205 37.33 18 4 12 10 21
Number of reads 34381 23201 31426 22049 30157 8942 51871 30116 42017 11324 49491 8013

Rarefaction analysis SSU1f/SSU1r
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Combination of primers: SSU2f/Apilr
SV_01SV 02SV_03SV_04SV _05SV _06SV_07SV_08SV _09SV _10SV_11SV 12
Shannon-Wiener Diversity Index 0.70 050 0.52 0.41 0.67 0.67 0.26 0.15 051 0.65 0.71 0.68

Shannon Entropy 1.01 0.72 0.76 0.60 0.95 0.97 037 021 0.74 094 102 0.98
Species Richness (S) 8 7 9 7 13 9 15 7 11 12 10 8
Total Abundance 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000 6000
Simpson Diversity Index 0.50 0.69 0.67 0.76 0.55 053 0.88 094 069 056 0.51 0.52
Evenness 0.34 026 024 021 0.26 031 010 0.07 021 0.26 0.31 0.33
Species Richness - 80% diversity 2 1 2 1 2 2 1 1 1 2 2 2
Chao-1 18 13 19 17 31 19 27 17 18 17 15 18
reads 33165 27794 23506 23154 20053 19407 18919 17851 11711 11486 9506 6502

Rarefaction analysis SSU2f/Apilr
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Supplementary Table S2. Alpha diversity and rarefaction analysis of samples from HTS. The alpha diversity
and rarefaction analysis of OTUs based on gregarine 18S rRNA from seminal vesicles of E. andrei earthworms
were counted from 6000 subsampled sequences for both combinations of primers. OTUs were generated at 97%
identity.



Supplementary Table S3. Estimates of evolutionary divergence between sequences obtained from SSU2/Api
fragments.

A

CL001|n_112455/20782

CL020|n_2/1 0.0046

CLO10|n_12/1 0.0283 0.0352

CLO17|n_3/1 0.0283 0.0352 0.0047

CLO15|n_4/1 0.0482 0.0625 0.0080 0.0040

CL022|n_2/1 0.0348 0.0276 0.0660 0.0660 0.1124

CL021|n_2/1 0.0306 0.0394 0.0595 0.0619 0.1061 0.0635

CL002|n_108206/22678 0.0499 0.0435 0.0707 0.0707 0.0963 0.0326 0.0829

CL012|n_8/3 0.0559 0.0498 0.0710 0.0710 0.0971 0.0381 0.0900 0.0089

CL003|n_81/17 0.0514 0.0473 0.0731 0.0731 0.0978 0.0381 0.0833 0.0044 0.0138

CL009|n_13/1 0.0696 0.0643 0.0731 0.0731 0.1004 0.0501 0.1028 0.0281 0.0312 0.0313

CL024|n_2/1 0.0512 0.0410 0.0546 0.0511 0.0580 0.0238 0.1034 0.0102 0.0102 0.0178 0.0136

CL008|n_19/5 0.1004 0.0933 0.0590 0.0545 0.0593 0.0645 0.1626 0.048 0.0413 0.0550 0.004 0,00

CL006|n_53/10 0.0717 0.0666 0.0945 0.0945 0.1370 0.0392 0.1028 0.0216 0.0313 0.0268 0.05  0.0443 0.0883

CL023|n_2/1 0.0760 0.0712 0.0943 0.0943 0.0963 0.0586 0.1094 0.0325 0.0425 0.0380 0.0586 0.0238 0.0481 0.0543

CL016|n_4/3 0.0607 0.0619 0.0754 0.0754 0.1004 0.0739 0.0938 0.0649 0.0691 0.0669 0.0911 0.07140.12  0.0867 0.0889

CLO05|n_60/4 0.0881 0.0839 0.1116 0.1142 0.1780 0.0604 0.0928 0.0348 0.0455 0.0407 0.0651 0.0684 0.1232 0.0414 0.0697 0.1020

CLO13|n_6/1 0.1010 0.1014 0.13330.13750.4  0.1014 0.1010 0.0613 0.0798 0.0649 0.1050 0.1651 0.4153 0.0615 0.1159 0.1083 0.0072
CL007|n_29/10 0.0991 0.0924 0.1441 0.1472 0.3178 0.1022 0.1019 0.1377 0.1489 0.1461 0.1629 0.2153 0.3443 0.1325 0.1712 0.1432 0.1114 0.0929
CL004|n_75/15 0.1176 0.1066 0.1784 0.1784 0.5106 0.1180 0.1158 0.1535 0.1678 0.1568 0.1803 0.2826 0.5212 0.1540 0.1934 0.1633 0.0871 0.0830 0.0774
CLo11jn_11/1 0.1111 0.0985 0.1606 0.1606 0.3769 0.1143 0.1124 0.1461 0.1554 0.1554 0.1730 0.2356 0.3923 0.1466 0.1818 0.1491 0.0866 0.0866 0.07210.0032
CLO19|n_2/1 0.1730 0.1735 0.1736 0.1701 0.0669 0.1453 0.2272 0.1344 0.1344 0.1485 0.1379 0.056 0.0090 0.1695 0.1379 0.1931/0.2084 0.5238 0.4031 0.5522 0.447058823529412
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CLODLIMOSTABLND|n_L12455/20782

CLO20MOSTABUNDIn 211
CLOIOVOSTABLNDIn_L211
CLOLTIMOSTABUNDIn 311
CLOBSMOSTABLNDIn 41
DQLT6AZT Syncysts_mirahis

0,005

002830031

0.0283,0.0351 00047
0,048,062 0.00800.0040
(10563 00574 0.0565 0056600722

AVR192 e enpeae e CHL_S) 00697 OUTIS007100T8L0072200870

ARASTLLT Monocysts agls
CLOP2IMOSTABLNDIn 211
CLOPLIMOSTABLNDIn 211
CLOD2IVOSTABLIDIn 108206122678
CLOT2IMOSTABLNDIn 83
CLOG3MOSTABLNDIn 817
CLOPNOSTABLNDIn 211
CLODYMOSTABLADIn_L311
CLODGIVOSTABLADIn 195
CLOOGIVOSTABLNDIn 53110
CLOP3IMOSTABLNDI 211
CLOIGIMOSTABLNDI 43

FIA59756, Prismatospora evans
FJU59739 Geneiorynchus manfesus
(GU320208 Gregrina cienocepha
FJU59755 Pavasthneideria, metamorphosa

(,0520 00574 0.0707 0070700843 0.0780 00871

(,0347 01276 0.0660 0.08600.1124 0.0762 00917 0.0762

0,0306.00393 0.0685..06190.1061 0.0875.0.10100.07870.0635

(0498 0.0435 0.0707 0.07070.0963 0.0672.0.097 0,064 0.0326 0.0829

0,059 00497 0.0710 0.07100.09710,0648 0069 0.07820.0361 0,0900 00089

(0514 00473 0073107310978 0.0683 00719 0.07150.0381 0.0833 00044 00138

0,051 00410 0.0545 0.05110.05800.0580 00648 0.0648.0.0236 0.1034 001020.01020.0178

0,065 00643 0.0731.0.07310.1004 00813 0,090 0.0831 00501 0.1028.00281 0.03120.0313 0.0136

0100400933 0.0590 0.0545.0,0593 0,104 0.1004 0.11640.0645 0,162 0048  0.04130.06500,000 0004

00717 00666 0.0345 0094501370 0.083L.0.0917 0081300392 0.1028 00216 0.03130.0268 00443005 0.0883

(L0760 0712 0,0943.0.09430.0963 0.09£3 00982 0,0934 0,053 0.1094 0.0325 00425 0,0380 00238 .0536 00481 00543

(,0607 00618 0.0754 0.07540.1004 0,067 00697 0.0845.0.0739 0.0938.0.0549 0,06910.0689 0.0714 00811012 0.08670.0889

(L0847 00898 0.0921.005210.0923 0,063 00762 0.1021.01067 0.1140 0.08910.08740,0919 0.0716 01111 0,124 0.10670.11320.1021
(,0802.0.08270,0849 0.0849.0.0963 0.0438 00588 0.0954 0.1021.0.1050 00911 0,08500,0939 00784 0.1152 0.1244 0.10860.1152 00845 0.06%5

(0891 0.09440,0849.0.08010.08430.06% 00633 0.0 0.1176.0.1184.0.0956 0.094100986 0072601176 0.25 011760117601 00836 0.0847
(,0780 00804 0.0778.0.07780,0883 0,0585.006970.08880.1 ~ 0.10720.03110,08050,0939 0.07160.1086 0.1244 0.10850.1152.0.0880 0.0847 0.0498 00826

JXL31300 Ascogregarinatavanensi isote ATJ10,0802.0.08270,0872.0.08720.0883 0.0585 00718 0.09320.1021 0.1094 00832 0,084 0,091 0.07500.1108 0.1164 0.11080.11520.0867 0.0739 0.0520 00891 0.0216

KU926299 Aranciocystis muskarensis
AY334569 Nettesia sp. SV2003
JX266789 Apcysts_bomb isoe NPan2
AF129883 Ophriocysts elkgosciha

(,0824 00850 0,086 0.0890.1004 0.06720.0762 0095401~ 0.1115005320,08%4 0,0939 0.0784 0.1108 0.1204 0.1108 0.11730.0880 0.0891 0.0520 00984 0.0281.0.0260

(,0978.0.90 0.1087 0.10630.0967 0.0847 00851 0.11080.1176 0.1271.0.1065.0.11650.1098 0.10580.1263 0.1285 0.12410.1285.0.1108 .0858 0.0760 01089 0.0760 007380070
011065.0.1082 0.1134 0.11110,0967 0.1021.0.1004 0.02330.1220 0.1359 01108 0.11650.1143 0,095 0.1285 0.1204 0.1285.1378.0.1239 0.1002 0.0956 0114 .0804 00826 0.0804 00347
(,0932.0.965 0.10240.10140.1004 0,060 00806 0.09870.1152 0.1225 0.1019 0.10080.1051 0.0819.0.1239 0.1244 0.1195 0.1217 0097 0,072 0.0563.0.0834 0.0412.0.03250.0412.0.0% 0.0673

KT7L7657 Nematopsis temporaria isoate R 60,0980 0.0983.0.106 0.10180.1129 00893 .0885.0.11540.1157 0.12740.1089 0.10110:1123 00955 0.1331.0.1325 0.1266 0.1288.0.1045 0.1045 007840.1004 0,0915.0.0836 00915 0.1045 0.1067 0,098

CLODSMOSTABLADIn 604
CLOLANOSTABUD] 11
CLOOTIMOSTABUNDIn 29110
CLOVANOSTABUND}n 7515
CLOTMOSTABLNDIn 11/

KUBB4395 Sylocephalus gigas isote SGSL
FJA59763 Yiphocephals._tiplogemmatus

(,0881.0.0830 0.1116.0.11420.1780 0.1020 0.10480.10200.0604 0,0928 01348 0,045 0,0407 0.0684 0.0651 0.1232 00414 00657 0.1020 0.1162.0.1160.0.1302 0.11600.11830.1183 0.1302 0.13720.1276.0.1282

0.10100.10140.13330.137504 0.12990.13450.12270.1014 0.1010 0.0813.0,0798 0.0649 0.1651 01050 0.4153 0015 0.1159 01083 0.1557 0.1516.0.1630 0.1516 0.15520.1516.0.1702 0.1847 0.1660 0174800072

(L0991 00924 0.1441.0.14720.31780.1570 01745 0.14600.1022 0.1019.0.1377 0.14890.1461 0.2153.0.1629 0,343 0.13250.17120.1432 01850 0.0707 01961 0.1707 0.17350.1735 0.1906 0.2016 0,100 0177201114 00828

0117601066 0.07840.17840,5106 0.0757 0.2006 0.1699.0.1180 0.1158.0.1535 0.16780.1566 0.28260.1803 0.5212 0.1540.0.1934 01633 02098 0.1960 0.2262 0.1960 0:19920.1928 0.2098 0.2295 0.2056 0.2208 00871 008300074

(:111110,0985 01605 0.16060.3769 0.1508 0.1764 0.15780.1143 0.11240.14610.15540.155 0.2356 0.1730 03923 0.1466.0.18180.1491 0.1935 0.17540.2023 0.1812 0.18420.1842 0.1964 0.214) 0.1988 0,197 .0866 0.0866 0.0721.0.0082

01062 0.10800.10840.10370.0963 0.09L1.0.09800.11930.1217 0.1356 0.1149 0.10960.1185 0.0887 0.1304 0.1204 0.13260.13260.1170 01130 0080201 0.08240.08240,0889 00978 0.0578 0,089 00915 0.1438 0.19490.19830.23520.2105
(1062 0.1080 0.1084 0.10370,0523 0.0954 ,0980 0.11490.1207 0.1356 0.1149.0.1096.0.1185 00887 0.1304 01204 0.13260.13260.1171 0.1130 0.0802 0.0976 0.0780 0.08240.0845 00984 00984 0.0867 00892 0.1438 0.19480.1983.0.2352.0.205 00043

AFU3347 Crypospordium_ murs Mouse genoype(. 1105 0.11260.11790.11320,0883.0.10190.1089.0.12790.1282 01400 0106 0.11180.1140 0.08870.1347 01204 0.12820.1347 0.1071.0.1085 00911 0.1204 0.0889.0.06320.093201  0.093400911.0.11370.1362 0.1870.2093 0241802192 0.0844 00842

KTL84351 Eimeria pragcox st 2012
KF31077 Acavomonas perniana s Copd
DQITEAT2 Polrkos lebourze

EU023011. Gymnodinim fuscum 10228109
FJAT3379 Dissodinium pseudounua FG128

0.1149.0.11490.1226.0.11790.1240.10620.1980.13010.1369 0.1444 01323 0.12800.1364 0.1104 01543 0.1526 0.5 0.1521.0.1279 01262 0.106201282 0.11060.11270.1127 0,173 01282 0.1171.0.10020.160 0205702038 0.2352.0.2105 0.0852.0.009 0,095

(0976 0.10130.1108.0.10610.1040,09340.11130.12390.1198 0.12710.11300.1121 0165 01058 0.1285.0.125 0.13070.13500.1065,0.1154 008910120701 0.104301 01067 0.1045.0.1043.0.11570.1418 0.1811 0.1878.0.2196 0.1964 0.0760 0.0824 0.0865.0.08%1

0.10840.1103 0.1037 0103701004 0,0932 0.11110.11430.1260 0.1400 0171 0.10730.1208 00819 0.1304 0.1164 0.13470.1389 01149 0.1108 0.0911.0.1108 0.0854 0101900976 0,152 0.1108 0.0976 01111 0.1508 019850208 0.2418 02163 0.09090.0885 0.1099 00974 0,010

(11062 0.1080 0:1108.0.10610,0963.0.0889 01089 0.11710.1282 0.1356 0.12140.11400.1252 0.0887 0.1369 0.1244 0.13910.1391 0.1127 0.1043 0.0867 0.1108 0.0845 0,08240.0780 0.0956 0.0891 00824 01088 0.1508 0.1985.0.2038 02320 0.2076 0,090 0,085 00991 00887 0.0606 00430
0.1040.1103 0.1108.0.10610.1044 0.0867 0.10670.11270.1304 0.1378.0.1193.0.11180.123) 0.09210.1369 0.1285 0.1359 0.1391.0.1106 0.1021 0.0845 01130 0.0824 .08020,0759 00934 0,089 0.0780 01067 0.1484 019130208 0.2320 02076 0,0865.0.0822 0.0926.0.0885 0.0562 0067 00129

(U276 Prorocenirum pseudopanamense IFRT00.1172.0.11950.11320.11320.1124 0.0911.0.10890.12360.1381 0.1466.0.12790.12080.1319 0.1023 0.1434 0.1405.0.1456 0,15 0.11930.1152 0,0954 01152 0.0811.0.09820,09L1 0.1065 0.1021 0,0954 01086 0157 0.20570.2098 0.2418 0263 0.0830 .0887 0.1077 00974 0.0649 00451 00408 0.0322

JFS14515 Durnska agis IFR10-452
JFT9040 Karldinium micrum 7531
FIAT3380 Chytiodinium affie_ FGL6Y
EFO6518 Hemaiodinum perez La18S2

0.10710.11720.1179.0.11790.11640,09320.11110.11930.1347 0.1465.0.12140.11630.1252 0.09550.1434 0.1365 0.13910.1413.0.11700.1086 0.09L1.0.1108 0.0932 009110087 00834 .0813 0.0889.0.1067 01508 0.1985.0.21210.2418 02163 0.0872.0.0779 0.0948 0,084 00606 0.0408 0.0387 0.0258 00279
0.1183.0.11950.1202.0.11550,11640,0976.0.11320.12140.1369 0.1487 01258 0.12080.1297 0,095 0.1456 0.1365 01434 0.1456 0.1204 01108 0,0954 0108 0.0854 00982 0,0889 00978 0.0934 0.09L1 0.104% 01554 02057 0.21480,2450 02192 0.077910,0735 0.0928.0.0822 0,0584 00409 0.0386 0.0287 0.0280 0.0064
(1:1106/0.1126.0.1108.0.10610.1040,0954 0:1154 0.12360.1325 0.1400 0.1258 0.11630.1257 0.09550.1347 0.1285 0.1434 01456 0.1193 0.1130 0.08320.1239 0.0867 0.0845.0.0802.0.1021 0.0955 0,087 0119 0.1554 0.20210.2085.0.2352 02134 00932 0.0889 0.0930 0.0845.0.0541 00453 00259 00245 00453 00410 0.0388
0.1047.0.1080 0.1155.0.11080.104 0,0976.0.1132 0.11710.1260 0.1334 0.11710.12080.1208 0.09550.1369 0.1285 0.13470.1347 0,149 0.1130 0.0954 01065 0.1019 0.09760,0982.0.0978 0.0956 0,089 0.1111 01461 0.19130.19830,2320 0207 0.08440.0800 0.0840 0.0909 0.0497 .0516 0.0434 0.0473.0.01494 0.0344 00280 0. 475

FIB4311 Neoceradum pltycome isote FG261 01149 0.11720.11320.11320.10840.10190.11980.13010.1369 0,144 0.1373.0.12300.1364 01023 0.1478.0.1445 015 0.15430.1256 0.1239 0.10190.1173 0.0954 0.08540,0932 0.1043 0.1043 00997 0,117 01600 0.2083.0.2093 0.2385..2063 0.10820.1038 0.11420.1080 00757 0.0473 0.0473 00494 0.0387 0,035 00409 0. 0486 00516

CLONOSTABUAD] 21

0.1730.0.1735 0.0736 0.17010.0669 0.176440.169% 0.1868.0.1453 0.2272.0.1344 0.13440.1485,0.056 0.1379 0,009 0.16950.1379.0.1931 0.1833 0.1972.0.1957 0.1937 0.19030.1672.0.20060.1903 0.1937 01902 0.2084 0738 04031 0,5522.0.4470 0.1913.0.1903 0.1903.0.210 0:2041 0.1868 0.1972 0.1972.0.2041 0.19720.1972 02006 0.2027 0.076

Supplementary Table S3. The number of base differences per site between sequences from found clusters and
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