Supporting Information

S1 Table. Tricholoma species used.

Strain Number Resource

T. albobruneum MG091013-05 Microbial Communication (FSU Jena)
T. fracticum DG11114 Microbial Communication (FSU Jena)
T. fulvum FSU4732 Jena Microbial Resource Collection

T. fulvum FSU10089 Jena Microbial Resource Collection

T. imbricatum FSuU4738 Jena Microbial Resource Collection
T. terreum FSuU4735 Jena Microbial Resource Collection

T. ustaloides FSuU4739 Jena Microbial Resource Collection

T. vaccinum Fruiting body +50° 55” 11.29, +11° 31’ 30.15

T. vaccinum MG111121-03 Microbial Communication (FSU Jena)
T. vaccinum GK6514 (FSU4731) Microbial Communication (FSU Jena)

S2 Table. NCBI accession numbers of hydrophobin gene sequences.

hyd1 hyd?2 hyd3 hyd4 hyd5 hyd6 hyd7 hyd8 hyd9
KM486624 KM486625 KM486626 KM486627 KM486628 - KM486629 KM486630 -
- KM486631 KM486632 KM486633 - - - - -
KM486634  KM486635 - KM486636 KM486637 -
a:KM486639
KM486638 "\ o\ iacsao - KM486641 - KM486642 KM486643 -
KM486644 KM486645 KM486646 - - -
AY0485787%°1 KM486652 - - - - KM486653 -
KM486654 KM486655 - KM486656 - - KM486657 KM486658 -
KM486659 KM486661 KM486660 KM486664 KM486662 KM486663 KM486665 KM486659 -

a:KM486647
b:KM486648

KM486649 - KM486650 -

KJ507742 KJ507743 KJ507744 KJ507745 KJ507746
1253242 1292165 1386401 1383906 1422844

KM486651 -

KJ507747 KJ507748
254042 1404272

KJ507749 KJ507750
1383937

S3 Table. Oligonucleotides used.

Transcript Fwd-and Rev-primer (5°- 3°) Efficiency (%)

tefl GGCAACTTATTGTTGCTGTGAACAA 95
GACCTTCTTGATAAAGTTGGAGGTT

actl ACAACCATGTTCCCCGGTATCT 91
TTCGCTCAGGAGGAGCAACAAT

hyd1 ATTGGTCTTGGGAGTGGCTC 98
ACAAGTTGACAGGAGAGCACC

hyd?2 AACCTCCAGGGTATTACCGG 106
TCTCGCAGCAGACAGGTTGT

hyd3 TGACTTCGGTCGGGTTTGAC 95
CTTGGTTGCAGCAGACAGGTT

hyd4 GGTTACCACCGTTGGTTTCAAC 95
CAGCAGACTGGTTGTGAAGCA

hyd5 AATCTCTTACTGCCTCTATTGGTAC 99
GCAGCAGACGGGTTGTTGA

hyd7 CTCCTGTTGCCAGTGCGTTTT 102
AGGATAGAAGTATCTTGGTGGTTC

hyd8 TCTCCAGAATGTAGTCACCACC 105
GCAGACTGGTTGGGTGGC

hyd9 GTTCTCAAAAGTCGCTCTTTTCG 108



hyd1-fb
hyd2-fb
hyd3-fb
hyd4-fb
hyd5-fb
hyd7-fb
hyd8-fb
hydlampl
hyd2ampl
hyd3ampl
hyd4ampl
hyd5ampl
hyd7ampl
hyd8ampl

hyd9ampl

TTACAAAATTTGCTCGTTGATAGGG
CAGTGCACTCCTATCTCTGTC
GTAATGGTTGTTGGTGCAGCAG
GTTACTGGTGACGTTGGTACC
TTGCTGCAGCAAACGGGTTG
TTTGGTGACTTCAGTTGGTTTTGA
ATAGGCTTGGTTGCAGCAGAC
CTTGTTGGCGCCCCCATC
GCTGCCTGCAGCACCAC
TAGTTGGCCTCAACGTCCAAG
AGCAGACGGGTTGTTGAGAG
CTTCGATCTTGGTTGGCATGC

GTAGGTATTGTTTTCACAGCAAACAG

GTCGCTGGCGCCACGA
CACCGCTGCCTGCAGC
CGCTGCTTCTCCTGTCCCAG
CAAGTTGACAGGAGAGCACCCG
CTTTGTCGCCGCCACTCCCA
GTTCACAGGAGAGCAGCCAACC
CATGCCTGGTGTGCAACTTACG
GCTAATGAGACCGCCTGAAAAGC
CAATGGAGGACCCATCCCTGG
GGGATGCAGCCGTTGCCG
CCACCCCCATCCCCGAC

CTACAAATTGATGGGAGAGCAACCAA

CCTCACCGTCGTGCAACTCC
GGTTGTTGCGAGCTAGAAGACG
CTCGTTTCTGGAGGACCCATTC
ACAAGGCCACCTGAAGACGAAC
GTTCTCAAAAGTCGCTCTTTTCG
TTACAAAATTTGCTCGTTGATAGGG

S4 Table. Host preference in Tricholoma species.

Species Picea  Pinus Fagus Betula Salix Larix Popolus  Quercus
T. acerbum A* A B A A A A E
T. aestuans F A A A A A A A
T. albobrunneum B E A A A A A A
T. alboconicum - - - - - - - -
T. album A A B E A A A B
T. apium F A A A A A A A
T. argyraceum B B C C B A A B
T. atrosquamosum  C C C A A A A A
T. aurantium D C A A A A A A
T. batschii B E A A A A A A
T. bufonium C A D A A A A B
T. caligatum D D A A A A A A
T. cingulatum A A A A F A A A
T. columbetta C A D B A A A B
T. dulciolens - - - - - - - -
T. equestre E A A A A A A
T. flavovirens B E A A A A A A
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*A, 0%; B, 1-24 %; C, 25-49 %; D, 50-74 %, E, 75-99 %; F, 100 %

S5 Table. C-score values of the 3D structure prediction via I-TASSER.

Hydrophobin default EAS HFB2 DewA
1 -1.14 -0.21 -0.78 -0.022
2 -0.95 -0.20 -0.56 -0.17
3 -1.41 -0.73 -1.10 -0.33
4 -0.90 -1.10 -099 -0.35
5 -1.16 -1.00 -0.76 -0.21
7 -0.99 -0.55 -0.49 +0.01
8 +0.08 -0.70 -0.55 +0.53
9 -0.07 -0.75 -0.65 +0.32




S1 Fig. Experimental setup of
fungus-root-interaction. (A) Root
exudates collection system using a
sterile pipette tip box: a seedling (P.
abies or P. sylvestris), b 20 %
MMNa solution (B) Split Petri dish
system for volatile experiment: a
seedling (P. abies or P. sylvestris), b
fungus (T. vaccinum), c MMNa, d
half concentrated MMND, e
cellophane membrane, f 2nd Petri
dish to inclose possible volatiles. (C)
Axenic Petri dish system to
synthesize ectomycorrhiza: a
seedling (P. abies or P. sylvestris), b
fungus (T. vaccinum), c MMNa, d
open area, e cellophane membrane.
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S2 Fig. Regulation of the reference genes actl and tefl. Fold changes of relative expression
after cultivation for either 16 days (a) or 32 days (b) on Pachlewski [39], Moser B [40], BAF
[41] and %2 concentrated MMNDb media.
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S3 Fig. Hydrophobicity plot of hydrophobins from T. vaccinum. (A) Hydrophobins are
compared to class | (B) with Sc3 of Schizophyllum commune (P16933), Eas of Neurospora
crassa (AAB24462) and DewA of Aspergillus nidulans (P52750) and class 11 (C) with Hfb2
of Trichoderma reesei (P79073), ZtH1 of Zymoseptoria tritici (XP_003849840) and NC2 of
N. crassa (4A0G_A).
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Hydt M- - - - - SIKIVVVF - VBALAA - - - - - - - - FVAASE:- ---------------- VBGAD
Hyd2 M- - - - - SIKIVIVFF - VIBAMAA - - - - -« - . FVAATE- - - -------ccnonnn IBGTS
Hydd M- - - - - SITILIAFFLTFLAL - ------- FATALE- - - - - - - - - - .. ... TRGGA - - - -
Hyds M- - - - - SIKIVI| LFA IBFFVL-------- FYNGGE- - - - - - - - - - - - ... IBGITPTPPA
Hyd5 M- - - - - SIK[IJALF - VBTVVA- - -----. FVAATH- ------------ - IBDAA- - --
Hyds M- - - - - SIKIVI[VVF - VIBALAA - - - - - - - - FVAASHE----------------- VBSAD- - - -
Hyd? MKFFAVETHILAAA | VBV CAEHAETNAVRFARGLBPLPPHRRATPVAMARRSSBSGS - - - -
Hyds M- - - - - SIKIVIALFA IBFFVL--- - - -~ LVSGIc@- - - -------------- I@DSP- - - -
Hydo M- - - - - SIKIVJALFAVIBTFAL - - - - - - - - LVAGIGE- - --------------- IBQAG- - - -
70 80 L 100 1o 120
O | - : : R e T T |
Hydt - - -~ T NSVYQ LLASLVGANVIQDANLMAR I Q@SB A |
Hyd2 - - - - - - T NSVYQISIQSAESIAIL 1 ASTVGLNLjQG I TGS IBTQEISBI|SAVE- - -
Hyd3 - - -PALS T TSTHOISINSTAGAIFLLGAVG I PlIJaNLYTSV@FDESBI|ITL -8 VG
Hyd4 FAPGSVN A ssTHOlsNS AAGlloL LaLve i pllanavTTvBF NENBI|T s cBP v
Hyd5s - - - -SSP T QsvyYQSIeTTSH|S|I LANLVGLDvVaSLTAS IBTQ@SBILITVGE - - -
Hydg - - - - - - T NSVYOISIOSQEAIS|ILLASLVGAN|LIQGANVMAR | QB TRII|T VL
Hyd?7 - - -PSGG T NSVTTIAINHQDT|S|I LLGLLGLV|LD-PSILVELQBSEILINY L -
Hyds - APTSLT A SSVHQISIDSAAGAIGLLALYSAP|LIANVYTTV@FDETHRI|TLGEP I G
Hydd - - SGSIN N SEVNKEINTKAGAIDALALASVPVANA T TTVESNEBNEL]T SGEPMG
150
Hyd1 - - LGSGSK SPBVIN L
Hyd2 - -VGS-NQ SRIVIN L - -
Hyd3 GAMGSGAK DBYIIN I QM
Hydé GAAASGAK IEINMO T L
Hyds - - LAAGAK SEIINL
Hyds - - LAGASK SHIINL - -
Hyd7 - - -VGGNS SEITL - - -
Hyds GAAASGAK IEINMQ T L
Hydd GAAASGAK IBUNEQIL

S4 Fig. Hydrophobin alignment. Secretion signal peptides and signal sequence proteases are
indicated by a triangle, identical amino acids shaded in grey, conservative exchanges outlined

in black.
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. commune Hyd1 58269

. commune Hyd7 109698

. commune Hyd9 249002

. commune Hyd3 232866

. commune Hyd5 250297

. commune Sc6 CAA07545
P. tinctorius Hyd2 36668

S. commune Sc1 49129

- 8. commune Hyd4 51576

S. commune Sc4 73533

- §. commune Hyd2 56157
- 8. commune Hyd6 85429

- P. involutus HydB DQ646584
- P involutus HydE DQ646587

P. tinctorius Hyd3 1000180
P. involutus HydD DQ646586
P. involtuts HydG DQ646589

- P.involutus HydC DQ646585

- T matsutake Hyd1 1253242
- T. matsutake Hyd5 1422844

- P, involutus HydA AY857495

P. tinctorius Hyd1 995017
P. involutus HydF DQ646588

- L. bicolor Hyd1 399293

L. bicolor Hyd3 399291

- L. bicolor Hyd5 399287

L. bicolor Hyd6 389286
H. annosum Hyd2 DQ198364

- H. annosum Hyd1 DQ198365

S. commune Sc3 11367

- T. matsutake Hyd8 1383937

- L. bicolor Hyd14 318421

- C. cinereus Hyd1 Y106271
- C. cinereus Hyd2 Y10628

T. matsutake Hyd7 1404272
T. vaccinum Hyd3 KJ507744
T. matsutake Hyd6 254042

. T. vaccinum Hyd4 KJ507745

T. vaccinum Hyd9 KJ507750
T vaccinum Hyd8 KJ507749
T. matsutake Hyd3 1386401

- T. vaccinum Hyd1 KJ507742

T. vaccinum Hyd6 KJ507747
T. vaccinum Hyd2 KJ507743

- T. matsutake Hyd2 1292165

T. vaccinum Hyd5 KJ507746

- T. terreum Hyd1 AAL05426

. bicolor Hyd10 238394
. bicolor Hyd9 253198
. bicolor Hyd8 253149
. bicolor Hyd13 335058
. bicolor Hyd12 241509
. bicolor Hyd2 624234
. bicolor Hyd11 180892

- T. matsutake Hyd4 1383906

T. vaccinum Hyd7 KJ507748

- P. brasiliensis Hyd2 AY427793

S5 Fig. Consensus phylogram of basidiomycete hydrophobins. Gene and protein
sequences (protein IDs according to JGI annotations and NCBI accession numbers) are used
from Tricholoma vaccinum (red), Tricholoma matsutake, Tricholoma terreum, Coprinopsis
cinerea, Heterobasidion annosum, Schizophyllum commune, Pisolithus tinctorius, Laccaria
bicolor and Paxillus involutus. Bayesian posterior probability values are shown above
corresponding branches; branch lengths are proportional to evolutionary distances. The class

I1 PbHyd2 from the ascomycete Paracoccidioides brasiliensis was

included as outgroup.
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S6 Fig. The pH versus net charge (Z) plots of hydrophobins. T. vaccinum (TvHyd:
AHZ18297, AHZ18298, AHZ18299, AHZ18300, AHZ18301, AHZ18303, AHZ18304,
AHZ18305), T. matsutake (TmHyd: 1252927, 1291850, 1386086, 1383591, 1422529,
254042, 1403957, 1383622), P. tinctorius (Hyd-Pt1 P52748), S. commune (Sc3 P16933), L.
bicolor (LbHyd9 XP_001885701), and H. annosum (Hah2 ABA46363).
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S7 Fig. A consensus phylogram of Tricholoma species based on ITS sequences from
NCBI and UNITE. Marked are the three groups which represent fruiting body cap colour in

brown, yellow, and grey. In addition the host-mycobiont status is given in the matrix on the

right: compatible in green, low compatibility in light yellow, incompatible in white, unknown

status in grey. Bayesian posterior probability values are shown above corresponding branches.

Branch lengths are proportional to evolutionary distances. The species T. stiparophyllum was

set as outgroup.
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S8 Fig. Multiple 3D alignment of hydrophobins calculated by Matras. (A) Multiple
alignment of protein sequences with the average amino acid sequence (Avg. Seq., small
letters represent consensus with threshold of 50-99 %, capital letters represent 100 %
consensus), their location on the surface (O) or inside (I) the protein and average secondary
structure (Sec. Str.: H, a-helix; T, hydrogen bonded turn; S, bend and C, any residue that does
not belong to any of the previous groups) and (B) superimposed structure of all nine
hydrophobins of T. vaccinum; left lateral view, right top view. Coloured regions in A and B
show similarity in tertiary structure. Position of variable bend, F54 (active in plus-like
structure) and F86 (active in ring-like structure) are labelled bold for Hyd8.



