SUPPLEMENTARY MATERIALS

Rationale for choosing endpoint nested PCR and Sanger sequencing,.

A preliminary experiment was carried out to compare the sensitivity of two approaches to
detect the presence of phytoplasmas on insect samples, TagMan and nested-PCR. We used a
series of tenfold dilutions (from 1:10 to 1:100.000) of the same sample. The nested-PCR
resulted in a band of approximately 1.2 kbp in each dilution corresponding to the F2nR2
regionof the 165 rRNA gene targeted with the specific primer pairs (second PCR of the nested
PCR) described in the Material and Methods section of the present paper. The qPCR-
approach (TagMan) (using phytoplasma species specific primers) resulted in Cq values
ranging from 32.72 to 33.05 for a dilution of 1:10.000, 29.72 to 29.82 for 1:1000, 26.35 to 26.4 for
1:100, and 22.98 to 23.26 for 1:10. No Cq signal was detected with a template dilution of
1:100.000. Because nested PCR provided an amplicon of the 100.000-fold diluted test sample
it was preferred over the qPCR (TagMan). The advantage in using the nested PCR approach
here is that positive samples can be directly sequenced and to generate a >1 kb amplicon
which provides enough information for 16Sr subgroup assignment or ‘Candidatus (Ca.)
Phytoplasma (P.)" species identification. Identification of the detected ‘Ca. P.” species and
subgroups was performed by applying Sanger Sequencing on the amplicon generated by the
nested PCR. For the two positive samples of the present study (Supplementary Figure S1),
the base calling performed on the chromatograms did not result in any ambiguities,
indicating the presence of a single phytoplasma strain in the positive samples. However, we
are aware that other strains may be present at low concentrations and that they cannot be
identified using the applied sequencing approach.
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1 10 20 ) a0 50 50 70 50 90 100 110 120 120 140 150 160 170
Identity
1 s 15 25 ES 15 5 75 85 95 105 115
9-A9 Ty) GACCTAGCAATAGGTATGCTTAGGGAGGAGE TTGCGTCACATTAGT TAGTTGGTGGGGTAAAGGL CTAACAAGACTATGATGT GTAGLCGGGE TGAGAGGTTGAAL GELCACATTGGGACTGAG
cupﬂmq 1(165r1-1) GACCTAGEAATAGGTATGCTTAGGGAGEAGE TTGCGTCACATTAGTTAGTTGGT GEEGTAAAGGL CTAACAAGAE TATGATGT GTAGECGGGE TGAGAGGTTGAAL GGCCACATTGGGACTEAG
M20790.1 (Ca. P. asteris, 165r1) GACCTAGCARTAGETATECTTAGGGAGGAGE TTGCETCACATTAGTTAGTTGGTGGEGTAARGGCCTA CARGAL TATGATGTGTAGLCGGGE TGAGAGGTTEAACGGCCACAT TGGGACTGAG
180 190 200 210 220 230 240 260 270 280 290 300 310 370 330 340 350
Identity
125 135 145 155 165 175 185 195 205 15 225 235 245 254 264 273 283 293
9-A9 (query) ACACGECCCAARCTCCTACGGOAGGCAGEAGTAGGGAATTTTCGECAATGGAGGARACTCTGACE GAGCAACGCCGCTTGAAC GATGAAGTATTTCGGTACGTARAGTTCTTTTATTAGG GAAG - AATARATGAT GGAAARATCATT - CTGACGGTACCTAATGAATAAGECCCGTCTA
GU223209.1 (165r1-L) ACACGGCCCAARCTCE TACGGGAGGCAGCAGTAGGGAAT T TTCGECAATGGAGGAAAC TC TGACC GAGCAACGCCGCGTGAACGATGAAGTATTTCGGTACGTARAGT TCTTTTATTAGGGAAG- AATARATGAT GGA GACGGTACCTAATGAATAAGCCCCGGCTA
M30790.7 (Ca B asn»ms 165r1) A OO e AACTECTAC G OAC LA AGTAG AT TTTC OB AT ECAGCAMACTE TOACE A CARCECEACETCARE CATCAAGTATTTCBGTACTAMGTTCTTTTATTAGIGAAG. AXTAAKTCATGGAMATCATT. CTCACGOTACCTANTGARTAAGECCEBECTA
360 370 380 390 400 410 220 430 440 450 460 470 480 490 500 510 2
Identity
303 313 323 333 343 353 363 373 383 393 403 413 423 433 443 153 163 473
9-A9 ACTATGTGCCAGCAGCCGEGGTARTACATAGEGEGCAAGE GTTATCCGGAAT TATTGGGE GTAMGEETGCGTAGGLEGTTARATAAGT TTATGGTCTAAGTGEAATGCTCAACATTGTGAT GC TATAAARACTGTTTAGCT. T GTGGAATTCCATGTGTAGT
GU????[\Q 1 (16Sr1-1) ACTATGTGCCAGCAGCCGLGOTAATACATAGGGEGCAAGEGTTATCCGGAAT TATTGGGEGTAAAGGETGCGTACGCEGTTAAATAAGTTTATGGTCTAAGTGCAATGE TCAACATTGTGATGCTATAAAAACTGTTTAGCTAGAGTAAGATAGAGGCAAGTGGARTTCCATGTGTAGT
M30790.1 {Ca. P. asteris, 165r1)  ACTATGTGECAGCAGECGEGGTAATACATAGEGEGCAAGEGTTATCEGGAAT TATTGGGE GTARAGGE TGEGTAGGLEGTTARATAAGT TTATGGTCTAAGTGLAATGE TCAACATTGTGATGC TATARARAC TG TTTAGCTAGAGTAAGATAGAGGEAAG GGAATTCCATGTGTAGT
540 550 550 570 580 590 500 510 620 530 540 650 660 670 650 6590 700 710
Identity
53 9 03 1 3 42 52 6 7 58 0 613 62 643 653
9-A9 (quel GG TAAAATECETAAATATATGGAGGAACACCAGTAGE GAAGECOECTTGETGEGTCTTTACTEAL GCT GAGGEACGAAAGE T GGG GAGCAAACAGGATTAGAT ACCCTGGTAGTCEACECE GTAAACGATGAGT ACTAAACET GGG TARAACCAGTGTTCAAGTTAACACATTAAGT
GU223209.1 (165r1-1) CGTARAATGCGTAAATATATGEAGGAACACCAGTAGE GAAGECGGCTTGE TGEGTCTTTACTGAC GCTGAGGC ACGAAAGE G TGGEGAGCAMACAGGAT TAGAT ACCCTGGTAGT CEACGCE GTAAACGATGAGT ACTAAACGT TGGG TAAAACCAGTGTTGAAGT TAACACATTAAGT
M30790.1 (Ca. P. asteris, 165rl)  GGTAARATGCGTAAATATATGGAGGAACACCAGTAGE GAAGECGGCTTGETGGGTCTTTACTGACGCT GAGGEACGARAGE GT GGG GAGCAAACAGGAT TAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTACTARACGT TGGGTAAAACCAGTGTTGAAGTTAACACATTAAGT
720 730 740 750 760 770 780 750 00 810 820 830 840 850 860 570 350 830
Identity
663 7 683 593 703 713 7 73 5 73 83 2 03 813 3
9-A9 (quel ACTCCGCCTGAGTAGTACGTACGC AAGTATGAAACT TARAGGAAT TGACGGGACTCCGCACAAGE GGTGGATCATGT TGTTTAATTCGAAGGTACCCGAARAAL CTCACCAGGTCTTGACATGC TTCTGEARAGE TGTAGARACACAGTGGAGGT TATCAGT TGCACAGGTGGTGCATE
GU223209.1 (165r1-L) ACTCCOCCTGAGTAGTACGTACGCAAGTATGAAACT TAAAGEAAT TGACEGGACT CCGCACAAGEGGTGGATCATGT TGTTTAATTCGAAGGTACCCGAAAAACCTCACCAGGTCTTGACATGCTTCTGEAAAGE TGTAGAAACACAG TGGAGGTTATCAGT TGCACAGETGGTGCATG
M30790.1 (Ca. P. asteris, 165r1)  ACTCCGCCTGAGTAGTACGTACGEAAGTATGAMCTTAAAGEAATTGACGGGACTCCGCACAAGE GGTGEATEATGTTGTTTAATTCGAAGGTACCCGAAAAACCTCACCAGGTCTTGACATGETTCTGEAAAGE TCTAGAAACACAGTGGAGGTTATCAGTTGCACAGETGGTEEATS
500 910 920 230 240 950 960 270 980 %0 1,000 1,010 1,020 1,030 1,040 1,050 1,060 1,070
Identity
843 853 863 273 833 893 903 913 923 933 943 953 963 973 983 993 1,003 1,013
A9 (query) TTGTCGTCAGCTCETaTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGE GCAAC CCTTATTGTTAGTTACCAGEACGTAATG GTGGGGACTTTAGCAAGACTECCAGT GATAATT GGAGGAAGGTGEGGACGACETCAAATCATCATGCCCCTTATGACCTGGGCTACAAACGTGAT
GU223209.1 (165F1-1) GTTGTCGTCAGCTCGTGTCETGAGATGTTGGET TAAG TCCCGEAACGAGEGEAALCCTTATTGTTAGT TACCAGCACETAATG GTGGGGALTTTAGCAAGACTGCCAGT GATAAATT GEAGG AAGGTGEEGACGACGTCAAATCATCATGCCE CTTATGACCTGGECTACAMCGTGAT
M30790.1 (Ca. P. asteris, 165[])  STTGTCGTCAGCTCGTGTCGTGAGATGT TGGETTAAGTCCCECAACGAGE GLAACCCTTATTGTTAGT TACCAGCACGTAATGGTGGEGACTTTAGCAR GAC TECCAGTGATARATTGGAGS AAGGTGGGGACGACGT CARATCATCATGCCCCTTATGACCTGGGCTACARACGTGAT
1.080 1,090 1100 1110 1120 1130 1140 1150 1.160 1.170 1180 1190 1200 1210 1220 1.230 1.240 1249
Identity
1.02 It ) X 1063 1073 1083 1.093 1.103 1113 1123 1135
9-A9 (query) ACAATGGCTGTTACARAGEGTAGE TGAAGCGEARGT T TTTGGCAAATCTCARARRAACAGTCTCAGTTCGGAT TGAAGTCTGCAAC TCGAC TTCATGAAGTTGGAATCGCTAGTAATC
GU223209.1 (16 ACAATGGCTGTTACARAGEGTAGC TGAAGCGLARGTTTTTGGCAAATCTCARAAAAACAG TCTCAGTTCGGAT TGAAG TCTGCAAC TCGAC TTCATGAAGT TGGAATCGCTAGTAATC -

-L)
M30790.1 {Ca P asterws 165rl) ACAATGGCTGTTACAAAGGGTAGE TGAAGCGEAAGTTTTTEEE AATCTCAAAAAAACAGTCTCAGTTCGGATTCAAGTCTGCAAC TCAACTTCATGAAGTTGEAATCACTAGTAATE

B

1 10 20 20 40 50 60 70 20 90 100 110 120 130 14 150 160 170
Identity
1 8 18 28 38 a8 58 68 78 88 98 108 118
9-C12 (query) ARAGACCTAGEAATAGETATGETTAGGGAGEAGE TTGLGTCACATTAG TTAGTTGGTGEGGTAAAGGCCTACCAAGAC TATGATG TG TAGCCG GGE TGAGAGGTTGAACGGCCACATTGGGACTGAG
REV APD0G628.2 extraction (165r1-B) ARAGACCTAGEAATAGET AT GETTAGGGAGEAGE TTGCGTCACATTAG TTAGTTCGTGEGGTAAAGGCCTACCAAGACTATGATG TETAGCCGGGETGAGAGGTTGAACGGCCACATTGGGACTGAG
Fu M30790.1 (Ca. P. asteris, 16Sr1) ARAGACCTAGCARTAGETATGCTTAGGGAGGAGE TTGCGTCACATTAGTTAGTTGGTGEGGTARAGGCC TACCARGAC TATGATG TG TAGCCGGGE TGAGAGGTTGAACGGCCACAT TGGGACTGAG
180 190 200 210 220 230 240 250 2650 270 280 290 300 310 320 330 340 350
Identity
128 13 148 158 188 178 1358 198 208 218 228 238 208 257 267 276 286 206
9-C12 (quel ACAC GGECCAMACTECTACGEGAGGCAGEAGTAGEGAAT TT TCGCEAATGEAGCAAACTE T CACCEAGT AAC GECGEGTEAAL GATGAAGT AT TTCEGTACGTARAGTTCT TTTATT AGGGAAG- AATAAATGATGGARARATCATT - CTGACGGTACE TAATGAATAAGCCECGEETA
REV APO06628.2 extraction (16Sr1-B)  ACACGGCCCAME TCCTACGEGAGGCAGEAGTAGGEAAT TT TCGEEAAT GOAGGARAL TCTGACCEAGE AAL GECGE GTGAAL GATGAAGTAT TTCGGTACG TAAAGTTCTTTTATT AGGGAAG- AATAAATGATGGAAAAATCATT - CTGACGGTACE TAATGAATAAGECECGECTA
FID M30790.1 (Ca. P. asteris, 165r1) ACACGGECCARMCTCCTACGGGAGGEAGCAGTAGEGAATTTTCGECAATGGAGGARCTCTGACCGAGC AACGCCGCGTGAACGATGAAGTATTTCGGTACGTARGTTCTTTTATTAGGGAAG AATAAATGATGGARAAATCATT CTGACGGTACCTAATGAATAAGCCCCGGCTA
360 370 380 390 400 410 420 430 430 450 450 470 480 430 500 510 520 520
Identity
306 336 g E 8 395 06 416 426 436 246 st 7
9-C12 (query) ACTATGTGCCAGCAGCCECCETAATACATAGGGGECAAGCS T TATECGEAAT TAT TEGGE GTAMGGETGCG TAGGE GGT TAAATAAGT TTATGGTE TAAGTGCAATGETEAACATT GTGATGCTATAAAAACTGTTTAGET AGAGTAAGATAGAGGCAAGT GGAATTCCATGTGTAGT
REV APD06628.2 extraction (165r1-B) ACTATGTGCCAGEAGCCECGETAATACATAGGGGECAAGCGTTATCCGGAATTATTGEGE GTAAAGGGTGCGTAGGLGGTTAAATAAGTTTATGGTC TAAGTGCAATGCTE AACATT GTGATGCTATAAAAACTGTTTAGCTAGAGTAAGATAGAGGCAAGT GGAATTCCATGTGTAGT
Fb M30790.1 (Ca. P. asteris, 165r1) ACTATGTGCCAGCAGCCOCCETAATACATAGG GGGCAAGCGTTATCCGEAAT TATTGGGC GTAAMGGGT GLGTAGGE GG T TAAATAAGT T TATGGTC TAAGTGCAATGCTCARCATTGTGATCC TATAARAAC TGT TTAGCTAGAGTAAGATAGAGGCAAG. GGAATTCCATGTGTAGT
540 550 560 570 580 520 6500 510 670 630 640 650 650 670 680 690 700 710
Identity
486 496 506 516 526 536 546 556 566 576 586 596 606 616 626 636 645 656
9-C12 (query) GGTAAAATGCGTAAATATATGGAGGAACACCAGTAGCGAAGGCGECTTGCTGEGTCTTTACTGACGCTGAGGCACGAAAGCGT GGEEAGCAAACAGGATTAGATACCCTGETAGTCCACGCCGTAAACGATGAGTACTAAACGTTGGETAAAACCAGTGTTGAAGTTAACACATTAAGT
REV APO06628.2 eXtraction (16571-B)  GGTAAAATGEGTAAATATATEGAGGAACACCAGTAGCEAAGGLGEE TTECTEEET CTTTACTGACECTGAGGCACGAAAG LG T GRECAGCAAACAGEATT AGATACCE TGETAGTCCACGLEGTAAAL GATGAGTAC TAAME GTT GGETAAMAC CAGTETTGAAGT TAACACATTAAGT
I M30790.1 (Ca. P. asteris, 16511) GGTAAAATGCGTARATATATGGAGGAACACCAGTAGCEAAGGCGECTTGCTGGGTCTTTACTGACGCTGAGGCACGAAAGCGTGGSGAGCAMCAGGATTAGATACCCTEETAGTCCACGCCGTAAACGATGAGTAC TAAAC GTTGGET AAAAC CAGTGTTGAAGTTAACACATTAAGT
730 740 750 760 770 780 790 800 810 820 830 840 850 860 870 830 230
Identity
6 676 656 696 706 716 726 736 746 756 766 776 786 796 806 816 876 336

TGTTGTTTAATTCGAAGGTACCE GAAMACE TCACCAGETCTTGACATEETTCTGCAAAGE TG TAGAAACACAGTGEAGG T TATEAGT TGCACAGETGETGEATE

9-C12 (query) ACTE CGECTGAGTAGTACGTACGE AAGTATGAMAC TTAMAGGAATTGAC GGGACT CEGCACAA SCGGTGGATC
REY APOO6628.2 eXraction (165r1-B)  ACTCCGECTGAGTAGTACGTACGEAAGTATGAAAL T TARAGGAAT TGACGGGACT CCECACAAGCEGTGGATCATGT TGTT TAATTCGAAGGTACCCGAAMAACCTCACCAGGTCTT GACATECTTCTGCAAAGCTGTAGAAACACAGTGEAGGT TATCAGT TGCACAGETGGTGEATS
Fp M30790.1 (Ca. P. asteris, 165r1) ACTCCGCCTGAGTAGTACGTACGCAAGTATGAAAC TTAAAGGAATTGAC GGGACTCCGCACAAGCGGTGGATCATGTTGTTTAATTCGAAGGT ACCE GAARAACCTCACCAGGTCTTGACATGC TTCTGCAARGCTGTAGAAACACAGTGGAGG TTATCAGT TGCACAGGTGGTGCATG
900 910 920 930 920 950 o0 970 950 290 1,000 1010 1020 1030 1.040 1050 1.060 1,070
Identity
246 856 866 876 886 896 %06 916 926 936 946 956 966 976 986 996 1,006 016
9-C12 (query) GTTGTCGTCAGETCETGTCETGAGATGTTGRETTAAGTCCCGEAACGAGCGEAACCCTTATTGTTAGTTACCAGCAT TTTAGEAAGACTGCCAGTGATAAATT GGAGEAAGGTEGGEACEACGTCAAATCATCATGECCC TTATGACC TGEGETACAAACGTGAT
REV APO0G628.2 eXtraction (165r1-B)  GTTETCOTCAGETCATGTCETGAGATGTTGGETTAAGTCCEGEAAGAGCGEAACCETTATTGTTAGTTACCAGCAC GTAATEGTEGEGACTT TAGEAAGACTGECAGTGAT AAATT GGAGEAAG GTEEGEACTACE TEAAATCATCATGLCCCTTATGACE TGGGETACARACGTGAT
P M30790.1 (Ca. P. asteris, 16511) GTTGTCOTCAGCTCGTGTCETGAGATGT TEGGT TARGTCCLGEAACGAGCGEARCCCTTAT TGTTAGT TACCAGCACGTARTEGTSGGGACTT TAGE ARGACTGCCAGTGAT AMATT GGAGGAAG GTGEGEACGACGTCARATCATCAT GECCC T TATGACE TGGGCTACARACGTGAT
1,080 1090 1,100 1110 1120 1130 1,140 1,150 1.160 1170 1180 1,150 1.200 1210 1220 1230 1240 1249
Identity
1026 1036 1,006 05 056 0 08 . 10 116 1.126 1136 1.1
9-C12 (query) ACAATGGCTGTTACARAG GETAGE TGAAGCGEAAGT TTTTGGEGAATCTCAAMARACAGTCTCAGTTEGEATTGAAGTE TGEAAL TCGACTTEATEAAGTTGGAATC GCTAGTAAT CGCGAAT-CA
REU APOO6628.2 eXtraction (16Sr1-B)  ACAATGECTGTTACAAAGGGTAGE TGAAGEGEAAGT TTTTEGCGAATCTCAAAAAMACAGTCTCAG TTCGGAT TGAAGTC TGEAAL TCGACTTEATGAAG T TEGAATCGC TAGTAATCGCGAAT-CA
D M30790.1 (Ca. P. asteris, 165r1) ACARTGOCTGTTACAAAGGGTAGCTGAAGCGCAAGTTTTTGGCGARTCTCAAARARACAGTCTCAGTTC GGATTGARGTC TGCAACTCGACTTCATGARGTTGGAATCGCTAGTAATCGCGAAT CA

Figure S1. Sequence alignment of a 165 rRNA gene stretch amplified in samples 1209-F5-W
(9-A9) and 1396-F8-M (9-C12). The 165 rRNA gene sequence stretch relevant for the
phytoplasma subgroup identification using iPhyClassifier is depicted. In this alignment the
amplicon sequence (query) from the nested PCR of sample 1209-F5-W (9-A9) and 1396-F8-M
(9-C12) is compared to the reference sequence from 'Ca. P. asteris' (M30790.1). Both samples
share over 99 % 16S TRNA sequence similarity to the 'Ca. P. asteris' reference strain, belonging
to the 165rl group. The sequence from sample 1209-F5-W (9-A9) is 100 % identical to the
sequence of the 165rI-L subgroup reference strain GU223209.1 (A). The sequence of 1396-F8-
M (9-C12) is 100 % identical to the 16SrI-B subgroup reference strain AP006628.2 (B). Sequence
alignment was performed using the software Geneious 11.1.5 (https://www.geneious.com).




