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Table S1: Primer and probes used in this study.

Annealing
a . o e . temperature/
Short name Sequence (5°-3") Specificity Target site Formamide Reference
concentration
16S and 23S rRNA primer
616V AGA GTT TGA TYM TGG CTC 16S rRNA gene, most Bacteria 8-25 52 (J”retj‘;g'g; etal,
1492R GGY TACCTTGTTACGACTT 16S rRNA gene, most Bacteria and Archaea 1492-1510 52 (Loy et al., 2005)
TTL1-16S-70F CAT CGG AAAGGAGTT TACTTC 16S rRNA gene, ‘Candidatus Steffania adelgidicola’ 70-90 58 This study
TTL1-16S-1267R GAG GTC CGC TGACCCTCA 16S rRNA gene, ‘Candidatus Steffania adelgidicola’ 1267-1284 58 This study
TTL4-16S-107F GGA CGG GTG AGT AAT ATT 16S rRNA gene, ‘Candidatus Ecksteinia adelgidicola’ 107-124 58 This study
TTL4-16S-1449R GTA AGT GCC CTC CAATAC 16S rRNA gene, ‘Candidatus Ecksteinia adelgidicola’ 1450-1466 58 This study
255f AGT AGY GGC GAG CGA A 23S rRNA gene, Bacteria 241-255 50 (Lane, 1991)
1930R CGA CAAGGAAYTTCGCTAC 23S rRNA gene, Bacteria 1930-1948 50 (Hunt et al., 2006)
TTL1-23S-346F GGT GTG TTAGTT GTG AGC 23S rRNA gene, ‘Candidatus Steffania adelgidicola’ 347-364 64 This study
TTL1-23S-1169R CCAGCAACACTCTCATGC 23S rRNA gene, ‘Candidatus Steffania adelgidicola’ 1169-1186 64 This study
TTL1-23S-347R GCT CAC AAC TAACAC ACC 23S rRNA gene, ‘Candidatus Steffania adelgidicola’ 347-364 n.d. This study
TTL4-23S-260F GGG ACA GCC CAG AGC TAG 23S rRNA gene, ‘Candidatus Ecksteinia adelgidicola’ 260-277 64 This study
TTL4-23S-1169R GCA ATG CAT ATT TCA CAT 23S rRNA gene, ‘Candidatus Ecksteinia adelgidicola’ 1169-1183 64 This study
Host gene targeting primer
911 TTT CTA CAA ATC ATA AAG ATA Mitochondrial cytochrome ¢ oxidase subunit 1 (col), 50 (Guryev et al., 2001)
TTG G various eukaryotes
TAA ACT TCA GGG TGA CCA AAA Mitochondrial cytochrome c oxidase subunit 1 (col),
912 AAT CA various eukaryotes 50 (Guryev et al., 2001)
AdelEF1F1 GTA CAT CCC AAG CCG ATT GT |  Fartialnuclear elongation factor 1-alpha (eflalpha), 61 (Havill et al., 2007)
various Hemiptera
AdelEF1R2 CTC CAG CTA CAA AAC CAC GA Partial nuclear elongatlon fac@or 1-alpha (eflalpha), 61 (Havill et al., 2007)
various Hemiptera
Oligonucleotide probes
EUB338-I GCT GCC TCC CGT AGG AGT 16S rRNA, most Bacteria 338-355° 10-50 (Amann et al., 1990)
EUB338-I GCA GCC ACC CGT AGG TGT | 165 TRNA, Bacteria not covered by probe EUB338-1, €.9. | 334 3550 10-60 (Daims et al., 1999)
many Planctomycetes
EUB338-IlI GCT GCC ACC CGT AGG TGT | 165 rRNA, Bacteria not covered by probe EUB338-l, €.9. | 334 45pb 10-60 (Daims et al., 1999)
many Verrucomicrobia
TTL1-1027 GTC ACA GAG TCC CCT AAG 16S rRNA, ‘Candidatus Steffania adelgidicola’ 1028-1045 30-35 This study
TTL4-608 CAC GTT AAG CGC AGG GAT 16S rRNA, ‘Candidatus Ecksteinia adelgidicola’ 609-626 30-35 This study
TTL4-1264 GGT TTG CTT ACT CTT GCG 16S rRNA, ‘Candidatus Ecksteinia adelgidicola’ 1265-1282 30-35 This study
TTL4-1445 GCC CTC CAATACATG GTT 16S rRNA, ‘Candidatus Ecksteinia adelgidicola’ 1446-1460 30-35 This study
NONEUB ACT CCT ACG GGA GGC AGC Control probe complementary to EUB338-I 338-355 n.d. (Wallner et al., 1993)




TTL1-1215 GCA CAC CTT ACA GTG CAC 23S rRNA, ‘Candidatus Steffania adelgidicola’ 1216-1233 10-25 This study
TTL4-877 AAG CTG GGATAG CCCCTT 23S rRNA, ‘Candidatus Ecksteinia adelgidicola’ 878-895 10-25 This study
TTL4-967 GTT GTT TCC CTT TAC ACG 23S rRNA, ‘Candidatus Ecksteinia adelgidicola’ 968-985 10-25 This study
TTL4-1215 GCA ATC CTC ACG AGT CAC 23S rRNA, ‘Candidatus Ecksteinia adelgidicola’ 1216-1233 10-25 This study

@ Short probe name used in this study or in the references
® EUB338-1, EUB338-II, and EUB338-IIl were applied simultaneously to target most Bacteria




Table S2: eflalpha single nucleotide polymorphisms differentiating A. nordmannianae and A. piceae (grey background) and additional variable
sites among the A. nordmannianae/A. piceae species complex. All available eflalpha gene sequences of this complex are shown.

Organism Sampling Genbank Acc. Alignment position®
9 location Number 203 204 295 331 398 446 509 548 649 650
Adelges nordmannianae Slovak Republic EF073235 T T T T T T A T T C
. Owlshead;
Adelges piceae Maine: USA EF073239 A - T T C C A C T C
. Delemont;

Adelges piceae Switzerland EF073240 C C A C C
Adelges nordmannianae/piceae | Gosau; Austria HQ668164 T T A T C
Adelges nordmannianae/piceae grafrath; HQ668167 T - C C A C C

ermany
. . Klausen-
Adelges nordmannianae/piceae | | oo 14cdort: HQ668165 T T T C T T A T T T
Klausen-Leopoldsdorf .
Austria
Adelges nordmannianae/piceae Klausen-
Leopoldsdorf; HQ668166 T - C T C C G C A C
Klausen-Leopoldsdorf Austria

®nucleotide position based on the eflalpha gene sequence of Adelges nordmannianae (EF073235)




Supplementary Table S3: List of genes encoded on the genome fragment of Candidatus Steffania adelgidicola’ and the classification of their proteins into COG categories.
Comparison of proteins of ‘Candidatus Steffania adelgidicola’ to proteins of other insect symbionts and free-living bacteria.

Candidatus Steffania adelgidicola’ Ec Sg Ss Hd Bp Wg Bc Ba Cr
locus tags start [stop [type gene discription gene name remarks [COGs code |discription
STA_A00010 [907 1 orf Ribosomal RNA small subunit methyltransferase H rsmH 6e-109 [6e-122[4e-105(4e-96 [4e-90 [5e-76 [6e-101[1le-86 [2e-04 COG0275 M __|Cell envelope biogenesis, outer membrane
STA _A00020 |2981 2310 |orf Uracil-DNA glycosylase ung 2e-87 |2e-102|7e-85 |6e-79 |5e-81 |1e-50 |3e-90 [2e-73 (2.6 COG0692 L |DNA replication, recombination and repair
STA_A00030 4730 [3771 [orf Acetyl-coenzyme A carboxylase carboxyl transferase subunit accA 5e-164 [1e-176 [4e-166 [2e-149 |3e-146|3e-144 |4e-154 (2.1 0.19 COG0825 | [Lipid metabolism
STA _A00040 |8224 4742 |orf DNA polymerase |l subunit alpha dnaE 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 5e-122 COG0587 L |DNA replication, recombination and repair
STA_A00050 [8300 [8623 [pseudogene |Ribonuclease HIl* rnhB* 2e-85 ([7e-113(7e-89 [1e-80 |6e-55 [3.9 0.15 [0.65 |25 1 COG0164 L __|DNA replication, recombination and repair
0.023 [0.003 [0.14 (1.3 =3 0.77 |2.8 11 0.044 2
STA_A00060 [10062 (8878 |orf Lipid-A-disaccharide synthase pxB 2e-154 [8e-169[2e-157 [2e-132 |5e-135|3e-155(0.006 [0.82 [0.38 COG0763 M __|Cell envelope biogenesis, outer membrane
STA A00070 10820 [10032 [orf Acyl-[acyl-carrier-protein]--UDP-N-acetylglucosamine O- pXA le-117 (2e-133|2e-112|8e-86 [9e-111(6e-105(2.0 0.020 [0.76 C0OG1043 M _|Cell envelope biogenesis, outer membrane
STA_A00080 11280 [10825 |orf (3R)-hydroxymyristoyl-[acyl-carrier-protein] dehydratase abZ 7e-70 [2e-79 [1e-69 [2e-66 |5e-74 |3e-08 |6e-67 |5e-10 [7.0 COG0764 | [Lipid metabolism
STA A00090 [12452 (11430 |orf UDP-3-0O-[3-hydroxymyristoyl] glucosamine N-acyltransferase pxD le-153 [2e-168|4e-152|3e-131 [6e-138(7e-116(1e-08 |5e-11 |0.022 C0OG1044 M __|Cell envelope biogenesis, outer membrane
STA_A00100 [12953 [12456 [orf Chaperone protein skp skp 2e-39 [le-67 [2e-57 [2e-28 |le-45 [3e-32 |le-59 [1.7 6.5 C0G2825 M __|Cell envelope biogenesis, outer membrane
STA_A00110 (15491 |13065 |orf Outer membrane protein assembly factor yaeT yaeT 0.0 0.0 0.0 0.0 0.0 1e-143|0.0 3e-103|0.010 COGA4775, M |Cell envelope biogenesis, outer membrane
COG0729
STA _A00120 |16878 |15529 |orf Regulator of sigma E protease rseP le-178 (0.0 4e-04 |2e-125 |8e-126(4e-89 [1e-139(0.025 |0.15 COG0750 M __|Cell envelope biogenesis, outer membrane
STA_A00130 17755 [16898 |orf Phosphatidate cytidylyltransferase cdsA2 5e-94 [3e-108[1e-86 [1e-88 |2e-71 |6e-38 |le-81 (4.1 0.13 COG0575 | [Lipid metabolism
STA A00140 18506 (17763 [orf Undecaprenyl pyrophosphate synthase uppS 7e-100 |3e-117|1e-101|5e-87 |1e-95 |4e-95 |1e-101|3e-80 (2.1 C0OG0020 | [Lipid metabolism
STA_A00150 {19902 [18706 [orf 1-deoxy-D-xylulose 5-phosphate reductoisomerase dxr 5e-147 [2e-174|1e-149 [4e-145 |3e-132|2e-131|2e-153|3e-122(0.62 COG0743 | [Lipid metabolism
STA A00160 |22196 [20790 |orf 6-phosphogluconate dehydrogenase, decarboxylating gnd 0.0 0.0 0.0 0.0 0.0 0.037 (0.0 0.0 2e-39 C0OG0362 G _|Carbohydrate transport and metabolism
STA_A00170 |24086 (22920 |orf P-protein pheA 4e-142 (2e-164(9e-134(0.075 |2e-69 |0.40 |0.007 |9e-97 (0.83 COG0077, E |Amino acid transport and metabolism
COG1605
STA_A00180 |24957 (24226 |orf UPF0169 lipoprotein yfiO yfio 8e-91 [le-101(2e-86 [2e-78 |le-51 |3e-25 |2e-54 [2e-34 [2.3 COG4105 R __[General function prediction only
STA _A00190 |25088 |26068 |orf Pseudouridine synthase rluD 4e-123 |6e-139|3e-123|1e-108 |3e-91 |2e-65 |1e-98 |[5e-79 [3e-15 COG0564 J _|Translation, ribosomal structure and biogenesis
STA_A00200 |26065 [26796 [pseudogene |UPF0124 protein yfiH* yfiH* 5e-145 [9e-21 [0.11 (1.8 14 0.63 |41 0.34 0.62 3 COG1496 S__|Function unknown
3e-06 [0.44 (2.6 0.45 031 [0.14 [9.8 1.0 5.8 4
STA_A00210 |26937 |29232 |pseudogene |Chaperone protein clpB* clpB* 0.0 0.0 0.0 0.0 0.0 le-04 0.0 le-05 |9e-08 5 COG0542 O __|Posttranslational modification, protein turnover, chaperones
1e-160 |3e-178|2e-73 |7e-134 [6e-60 [0.71 [9e-145|4.0 0.65 6
STA_Ar0010 [30685 |32195 |rRNA 16S rRNA gene
STA At0010 [32250 |32322 |tRNA Glu tRNA
STA_A00220 [32564 [33952 [orf Fumarate hydratase class Il fumC 0.0 0.0 8e-86 (0.0 0.0 1e-1780.0 2e-09 (1.3 COG0114 C__|Energy production and conversion
STA A00230 |34852 [33995 |orf Bifunctional protein folD folD 9e-130 [6e-142(1e-74 [2e-115 |2e-113|2e-109|1e-124|4e-105(0.13 COG0190 H [Coenzyme metabolism
STA At0020 [35050 (35123 [tRNA Arg tRNA
STA A00240 |36028 [35444 |orf UPF0207 protein yfbR 3e-80 [5e-98 [5e-83 [2e-76 |5.6 4.4 0.56 [0.93 |0.11 COG1896 R __[General function prediction only
STA_A00250 37493 (38389 |orf putative lipopolysaccharide glycosyltransferase rfaZ 2e-12 [3e-131(0.76 [0.69 1.6 075 1.3 2.0 1.6 no COG
STA A00260 38370 [39575 |orf Putative lipid A core:surface polymer ligase waal 1.2 63-139(2.2 2.1 1.2 0.32 (2.3 4.7 5.6 C0OG3307 M _|Cell envelope biogenesis, outer membrane
STA_A00270 40491 [39529 |orf |lipopolysaccharide biosynthesis protein walw3 0.91 1e-150|7e-130)0.16 33 055 [1.0 0.28 2.8 no COG
STA A00280 [41314 (42429 |orf Putative lipopolysaccharide glycosyltransferase rfaB 3e-13 |5e-164|1e-119|6e-07 [0.46 |0.89 10.17 |2.2 0.076 C0OG0438 M __|Cell envelope biogenesis, outer membrane
STA_A00290 |44929 (43079 |orf Dihydroxy-acid dehydratase ivD 0.0 0.0 0.0 0.028 |0.0 0.81 (0.33 (0.0 4e-83 COG0129 E, G |Amino acid transport and metabolism [E],
Carbohydrate transport and metabolism [G]
STA_A00300 (45919 |44987 |orf Branched-chain-amino-acid aminotransferase ivE 4e-158 (5e-169|0.12 |0.037 |1e-135|1.3 2e-08 (2.7 4e-04 COGO0115 E, H |Amino acid transport and metabolism [E],
Coenzyme transport and metabolism [H]
STA A00310 |46195 (45965 [orf Acetolactate synthase isozyme 2 small subunit ilvM 6e-20 |2e-30 |3e-15 1.1 4e-20 |0.44 |73 1.8 nss C0OG0440 E__[Amino acid transport and metabolism
STA_A00320 |47841 (46195 |orf Acetolactate synthase isozyme 2 large subunit ivG 0.0 0.0 5e-22 (5e-04 0.0 0.15 |[0.051 [4e-122|9e-96 C0OG0028 E, H [Amino acid transport and metabolism [E],
Coenzyme transport and metabolism [H]
STA A00330 |48083 |47982 |orf IIVGMEDA operon leader peptide ilvL nss 0.39 [nss 3.4 3.8 nss nss 8.4 4.7 no COG
STA_A00340 |50001 (49042 |orf Bifunctional protein birA birA le-115 |9e-137|7e-118|4e-92 (2e-68 (1le-49 (le-71 (0.94 |0.33 COGO0340 [H], | K, H |Coenzyme metabolism [H],
COG1654 [K] Transcription [K]
STA A00350 |51038 (49998 |orf UDP-N-acetylenolpyruvoylglucosamine reductase murB 2e-116 |5e-139|2e-107 |4e-101 |1e-100|2e-94 |8e-117|2e-87 (1.6 C0OG0812 M __|Cell envelope biogenesis, outer membrane
STA_A00360 |51626 (52105 |orf tRNA-specific adenosine deaminase tadA le-49 |2e-62 |5e-53 |le-40 |[5e-42 |4e-40 |4e-43 |6e-39 |3.3 COG0590 F, J [Nucleotide transport and metabolism [F],
Translation, ribosomal structure and biogenesis [J]
STA_A00370 |53744 [52800 |orf Aspartate carbamoyltransferase pyrB 4e-150 [5e-162[1e-150(3e-105 |2e-14 |2e-120|2e-139|2e-128(0.36 COG0540 F__|Nucleotide transport and metabolism
STA A00380 56360 [54996 [orf Lysine-sensitive aspartokinase 3 lysC 0.0 0.0 0.0 le-43 |2e-41 |6e-30 |0.015 [4e-41 (3e-15 COG0527 E__[Amino acid transport and metabolism
STA_A00390 |56960 [58609 [orf Glucose-6-phosphate isomerase pgi 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 35 COG0166 G __|Carbohydrate transport and metabolism
STA_A00400 61738 |63355 |pseudogene |Probable ubiquinone biosynthesis protein ubiB* ubiB* 0.0 0.0 0.27 (0.0 0.0 4e-164(0.033 [6.2 9.4 7 COG0661 R __|[General function prediction only
2e-128 |1e-154|5.6 1e-98 |[3e-98 |7e-77 [3.0 4.6 0.053 8
STA A00410 |67142 [65691 [orf Trk system potassium uptake protein trkH trkH 0.0 0.0 0.0 0.0 1.6 4e-167|0.001 |4.9 1.4 C0OG0168 P__[Inorganic ion transport and metabolism
STA_A00420 |69171 (68470 |orf NAD(P)H-flavin reductase fre 3e-87 |[7e-106|1e-86 (5e-74 |2.9 0.22 (1e-74 |2.3 0.052 COG0543 H, C |Coenzyme metabolism [H],
Energy production and conversion [C]
STA_Ar0020 [70122 |72680 |rRNA 23S rRNA gene
STA_Ar0030 [73125 |73240 |rRNA 5S rRNA gene
STA_A00430 |73807 [73352 |orf DnaK suppressor protein dksA 2e-78 [3e-80 [3e-78 [2e-68 |3e-56 [3.0 le-71 [1e-64 |5.1 COG1734 T __[Signal transduction mechanisms
STA_A00440 |74799 (74647 [pseudogene |Cold shock-like protein cspC* cspC* 2e-34 [2e-35 [1e-34 [4e-29 |2e-34 [9e-30 [le-29 [3e-33 [8e-19 9 COG1278 K [Transcription
3e-05 |le-05 |8e-06 |7e-05 |4e-06 [3e-04 [3e-04 |5e-07 |0.44 10




STA A00450 |76088 [76945 |orf RNA polymerase sigma-32 factor rpoH 4e-132 |1e-151|7e-143|3e-126 |8e-120|9e-123|7e-1308e-123(2e-04 COG0568 K __|Transcription

STA_A00460 [80510 [81673 [orf Phosphoglycerate kinase pgk 3e-178 (0.0 7e-177 [6e-163 |2e-158|3e-101 |3e-147 |5e-123[1.1 COG0126 G__[Carbohydrate transport and metabolism

STA A00470 (81781 |82860 |orf Fructose-bisphosphate aldolase fba 9e-163 (0.0 3e-164[4e-158 |2e-152 |4e-131|5e-152|3e-133[1.5 COG0191 G__|Carbohydrate transport and metabolism
STA_A00480 83860 [83645 [orf 50S ribosomal protein L31 rpmE 5e-28 [1e-30 [4e-29 [4e-23 |le-25 |4e-19 |3e-27 |le-26 [0.001 COG0254 J _|Translation, ribosomal structure and biogenesis
STA A00490 84060 [85550 [orf Primosomal protein N priA 1e-160 |0.0 4e-170(1e-148 |1.7 5e-06 [7e-151|8e-74 |0.078 COG1198 L |DNA replication, recombination and repair

* To search for 'Candidatus Steffania adelgidicola’ pseudogene homologs the respective S. glossinidius or E.

Ec, Escherichia coli K-12 substr. MG1655 [NC_000913]

Sg, Sodalis glossinidius str. 'morsitans' [NC_007712]

Ss, Serratia symbiotica str. Tucson [AENX00000000]

Hd, 'Candidatus Hamiltonella defensa 5AT' (Acyrthosiphon pisum ) [NC_012751]
Bp, 'Candidatus Blochmannia pennsylvanicus str. BPEN' [NC_007292]

Wg, Wigglesworthia glossinidia endosymbiont of Glossina brevipalpis [NC_004344]
Bc, Baumannia cicadellinicola str. Hc (Homalodisca coagulata ) [NC_007984]

Ba, Buchnera aphidicola str. APS (Acyrthosiphon pisum ) [NC_002528]

Cr, 'Candidatus Carsonella ruddii PV’ [NC_008512]

nss = no significant similarity

! blastp with RnhB protein of Sodalis glossinidius

2 plastx with nucleotide sequence of " Candidatus Steffania adelgidicola”
2 blastp with YfiH protein of E. coli

* blastx with nucleotide sequence of " Candidatus Steffania adelgidicola”
S blastp with CIpB protein of Sodalis glossinidius

S blastx with nucleotide sequence of " Candidatus Steffania adelgidicola”
7 blastp with UbiB protein of Sodalis glossinidius

8 blastx with nucleotide sequence of " Candidatus Steffania adelgidicola”
° blastp with UbiB protein of Sodalis glossinidius

10 plastx with nucleotide sequence of " Candidatus Steffania adelgidicola”

coli proteins were used (see remarks).



Table S4. Genome features of ‘Candidatus Steffania adelgidicola’ and selected free-living bacteria and insect symbionts.
Genome features according to the NCBI Genome database. Values for 'Candidatus Steffania adelgidicola’ are based on a 85 kb genome fragment.
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Age of [Sni’”]b'os's n.d. ~90 n.d. n.d. 50 >40 100 180 120 >270 190
y
Genome size [bp] | 4,639,675 | 4,600,755 | 3,268,071  [4,171,146 | 2,573,085 2,110,331 | n.d. |791,654 | 697,724 | 686,194 | 640,681 | 159,662 245,530 143,795
GC content [%)] 50 47 57 54 49 40 39.1 29 22 33 26 16 22 58
% Coding 85 82 49 50.92 56 80 59.3 76 86 85 86 93 91 90
Structural RNAs 175 100 50 91 72 85 >5 44 40 46 36 31 36 19
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Pseudogenes/
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“ (Burke & Moran 2011; Gosalbes et al, 2010; Moran et al, 2008)



100/78/100 r~A. abietis [EF073223, EF073061]
89/64/69 | !A. viridis [EF073249, EF073101]
B 98/54/90 A. sp. A [EF073250, EF073102]

75/-/52 A. laricis [EF073232, EF073076]
98/96/95 A. sp. B [EF073251, EF073103]
59/89/- A. sp. B [EF073252, EF073104]
A. japonicus [EF073230, EF073073]
62/85/58 72/92/- A. lariciatus [EF073231, EF073075]
74/57/44 [ L———— A cooleyi [EF073224, EF073065]
A. nordmannianae/piceae Gosau [HQ668164, HQ668155]
95/91/94 | A. nordmannianae [EF073235, EF073080]
A. nordmannianae/piceae Klausen-Leopoldsdorf [HQ668165, HQ668156]
69/77/65 | A. piceae [EF073240, EF073086]
A. nordmannianae/piceae Klausen-Leopoldsdorf [HQ668166, HQ668156]
100/59/100 | A. nordmannianae/piceae Grafrath [HQ668167, HQ668157]
A. piceae [EF073239, EF073085]
A. pectinatae [EF073237, EF073082]
50/-/32 | 48/76/31 A. glandulae [EF073228, EF073069]
100/-/100 A. tsugae [EF073241, EF073089]
44/83/50 Pineus cembrae [EF073254, EF073109]
79/80/78 Pineus armandicola [EF073253, EF073106]
72/52/73 Pineus coloradensis [EF073112, EF073256]
100/100/100 ; Pineus orientalis [EF073257, EF073113]
Pineus pini [EF073258, EF073114]
99/99/97 Pineus strobi [EF073260, EF073117]
100/95/100 — Pineus similis [EF073259, EF073116]
M|—Daktulosphaira vitifoliae [EF073221, EF073059]
Phylloxera sp. [EF073222, EF073060]
100/-/100 | 87/90/88 Hamamelistes spinosus [AF454607, EF073057]
| 36/-/- | Prociphilus fraxinifolii [EFO73220, EF073058]
Schizaphis graminum [AF068479, AY531391]

Adelgidae Phylloxeridae Aphididae

Figure S1. Adelgids analyzed in this study. (A) Adelgid exules (a wingless parthenogenetic life stage) feeding
on a branch of silver fir (Abies alba). (B) Phylogenetic affiliation of the studied adelgids with the A.
nordmanniae/piceae complex based on a concatenated dataset of eflalpha and col. A maximum likelihood tree
(PhyML) based on nucleotide sequence alignments is shown. Maximum likelihood bootstrap values (1000
resamplings), TREEPUZZLE support values and maximum parsimony bootstrap values (1000 resamplings) are
indicated at the internal nodes. Selected members of the Phylloxeridae and the Aphididae were used as outgroup.
GenBank accession numbers for eflalpha and col genes, respectively, are given in square brackets. Bar, 10%
estimated evolutionary distance.



Figure S2. In situ identification of ‘Candidatus
Steffania adelgidicola’ and ‘Candidatus Ecksteinia
adelgidicola’ in bacteriocytes of further A.
nordmannianae/piceae populations. Oligonucleotide
probes targeting the 16S were used in FISH experiments
for the assignment of the 16S rRNA gene sequences to the
two different symbionts in the adelgid bacteriome. Probe
names and sequences are listed in Supplemental Table S1.
‘Candidatus Steffania adelgidicola’ labeled with a specific
probe labeled in Cy3 (red), ‘Candidatus Ecksteinia
adelgidicola’ labeled with specific probes labeled in Cy5
(blue) and the general bacterial probe mix labeled with
FLUQOS (green) were used; the combined signal from
bacterial probe labeled with FLUOS (green) and the
‘Candidatus Steffania adelgidicola-specific probe appears
yellow and the ‘Candidatus Ecksteinia adelgidicola’-specific
probes appears blue-green. to increase signal intensity
three different 16S rRNA probes were applied
simultaneously for ‘Candidatus Ecksteinia adelgidicola’.
Adelgid populations sampled in (A) Grafrath, Germany and
(B) Klausen-Leopoldsdorf, Austria are shown. Bars
represent 10 pum.



Figure S3. In situ identification of ‘Candidatus
Steffania adelgidicola’ and ‘Candidatus Ecksteinia
adelgidicola’. Oligonucleotide probes targeting the 16S
and 23S rRNA were used in FISH experiments to assign
16S and 23S rRNA sequence types to the two different
symbiont populations in the adelgid bacteriome. Probe
names and sequences are listed in Supplemental Table S1.
(A) ‘Candidatus Steffania adelgidicola’ labeled with specific
probes targeting the 23S rRNA labeled in Cy3 (red) and the
16S rRNA labeled in Cy5 (blue); the combined signal from
bacterial probe labeled with FLUOS (green) and symbiont-
specific probes appears white. (B) ‘Candidatus Ecksteinia
adelgidicola’ labeled with specific probes targeting the 23S
rRNA labeled in Cy3 (red) and the 16S rRNA labeled in
Cy5 (blue); to increase signal intensity three different 16S
or 23S rRNA probes were applied simultaneously. The
green signal from the single bacterial probe is very dim,
hence the combined signal from bacterial and symbiont-
specific probes appears purple, ‘Candidatus Steffania
adelgidicola’ appears green. Bars represent 10 pm.
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Figure S4. Screening of ten single adelgid individuals (Gosau) by PCR using symbiont specific 16S rRNA
gene primers for the presence of (A) ,Candidatus Steffania adelgidicola‘ and (B) ,Candidatus Ecksteinia
adelgidicola‘ (Supplementary Table S1). Lanes 1 to 10 indicate the presence of PCR products of the correct
size (1197 bp and 1342 bp, respectively) in all of the screened individuals. N = negativ control (no DNA
added), M = molecular weight marker
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Figure S5. Screening for the presence of both symbionts in different
life stages. PCR was performed using symbiont specific primer for the
symbionts (A) ,Candidatus Steffania adelgidicola’ and (B) ,Candidatus
Ecksteinia adelgidicola‘ (Supplementary Table S1). M = molecular weight
marker, E = exules, S = sexuparae, + = positive control, N = negative
control (no DNA added).
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Figure S6. Genome fragment of ‘Candidatus
Steffania adelgidicola’. An 85 kb contig
reconstructed from three fosmid clones is
shown. Predicted CDSs are indicated in blue,
rRNA and tRNA genes in green, pseudogenes in
red. Deviations from the average G+C content
(39.1%) are displayed in black and grey,
respectively. Scale bar in bp.



84 — Buchnera aphidicola str. APS [NP_239866]
55 Buchnera aphidicola str. Sg [NP_660386]
53 Buchnera aphidicola str. Bp [NP_777665]

Buchnera aphidicola str. Cc [YP_802594]
621  Sodalis glossinidius str. 'morsitans’ [YP_453767]
1 rEandidatus Steffania adelgidicola [FR872579]
Baumannia cicadellinicola str. Hc [YP_588537]
o1 Ersenophonus nasoniae [CBA75293]
Candidatus Hamiltonella defensa 5AT [YP_002924820]
63|r Xenorhabdus bovienii SS-2004 [YP_003466496]
-Ii Photorhabdus luminescens subsp. laumondii TTO1 [NP_931293]
Photorhabdus asymbiotica [YP_003042556]
: Wigglesworthia glossinidia [NP_871075]
Candidatus Riesia pediculicola USDA [ADD79631]
_LYersmla pestis KIM 10 [NP_667757]
Serratla marcescens [P50510]
|: Candidatus Blochmannia pennsylvanicus str. BPEN [YP_278128]
Candidatus Blochmannia floridanus [NP_878894]

[ Escherichia coli O157:H7 str. EC4024 [ZP_03086213]

94

Citrobacter koseri ATCC BAA-895 [YP_001456366]
Salmonella enterica subsp. enterica serovar Typhi str. CT18 [NP_458353]
Shigella flexneri 2a str. 301 [NP_709231]
Haemoph|lus influenzae 22.4-21 [ZP_01786830]
ﬁzb\eromonas hydrophila [AAK20883]
Shewanella baltica 0S195 [YP_001556710]
ﬂ|—_\/ibrio cholerae O1 biovar El Tor str. N1696 [NP_229808]
Vibrio fischeri ES114 [YP_205833]
Coxiella burnetii RSA 331 [ABX77218]
70 Rhizobium leguminosarum [AAZ99132]

70

Figure S7. Phylogenetic relationships of ‘Candidatus Steffania adelgidicola’ based on protein sequences of RpoH.
TREEPUZZLE tree is shown. Bars, 10% estimated evolutionary distance.
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