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Figure S1. Phylogenetic analysis of SiTPS and related sequences. A Maximum-likelihood tree was
constructed (bootstrap of 500), using a selection of proteins (NCBI NR, threshold of E-value 2e-67) similar
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to SiTPS (shown here in green) and all the putative TPSs from other Serendipita species. The TPS from
Cladonia unciallis (AUW30846.1) is marked in purple. The scale bar indicates a genetic distance of 0.50 and
the bootstrap values are shown below the branches.
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Figure S2. Terpene biosynthetic clusters of SiTPS and SvTPS in S. indica and S. vermifera, respectively. No other relevant to terpenoid biosynthesis or

transport-related gene is located close to the two TPS genes. Results displayed have been generated after analysis of the two fungal genomes with the
antiSMASH fungal version.
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Figure S3. GC-MS chromatograms (total ion count, TIC) from hexane extracts of the in vitro enzyme assays of SiTPS with GPP, FPP (E,E-FPP) and GGPP
(E,E E-GPP) (IS, Internal Standard). GC-MS analysis was done on an Agilent 7890A GC with an Agilent VF-5ms column (30 m x 250 um x 0.25 um, with
10m EZ-Guard) and an Agilent 5975C detector. The inlet was set to 280°C splitless injection of 1 pl, helium carrier gas with column flow of 13,8 ml/min.
The detector was activated after a four-minute solvent delay. The oven temperature ramp started at 35°C hold for 1 min, increase 20°C/min to 300°C



and hold for 3 min. Obtained spectra from the assay with E,E-FPP were compared with NIST17 Mass Spectral Database, suggesting peak 1 is
viridiflorene and peak 2 viridiflorol.
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Figure S4. The plasmid K167_PromFCGB1_SiTPS _His [S. Wawra and H. Widmer, unpublished; modified
from [46]] used for making the SiTPS-overexpressing mutants. The vector backbone is comprised of a
hygromycin marker cassette and an ampicillin-resistance gene. SiTPS sequence (shown in red) is HA- and
His-tagged. Gene expression is under the control of the promoter FCGB1 of S. indica.
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Figure S5. S. indica transformants used in colonisation studies were selected based on: A. their mating type;
gel electrophoresis showing products resulting from the amplification of the four mating type loci HD1.1,
HD1.2, HD2.1, HD2.2 performed on gDNA templates extracted from the regenerated transformants. Only
heterokaryotic transformants, with all four mating type genes, were used. B. SiTPS relative expression in
transformants grown on CM agar plates for 14 days (wt, wild type; evV, empty vector strain-transformant
V; ovll, SiTPS-overexpressing strain-transformant II). Relative expression was normalised using SiGAPDH
(GenBank: FJ810523.1) expression levels and calculated with the 2-4¢ method [1,2]. Standard error of the
mean (SEM) is also presented (n = 4) and different letters indicate statistical differences (one-way ANOVA

in R-studio) at P <0.05.




ONMNDDHNAOMUAAK N GONKEZZ
NEFRFRFOOOLOLOLLLOLLOLOLOO OOV
OO e Qe
O F N AR N R NN R R R e B
FREOACONMMMNNAdO 00K
HHDD DD WD DD e el ol o ol ol > D>
OO O3 00

MMEAAQMaDa oM
RGBT LD LD 00
B N i i e R
© 6 B X P BB BB BB BB
ANZZNMZZ R R AR AR
AR m MMM D AN
R
R
B N )
A EEE RO

NN
RN
mmxzAA
Y
EE

'
'
'
'
'
'
'
'
'
P A T
P U BB
ZUAAEAAAON I AR ARAVUAAVLOA K
CUVVUDLEEEE I XU I VLDLUWARVOLVOE
OMMUBMMANMZZ | ZH | A0k KKown
ANNNNNZAAAA | AU | AAUROERNNXE
PLAPDPP A Ak QAR WA
ERE R R R Rl N S NS R e B N T R R N TR T )
AAAAAAAAAA IAA I ARAZAAZZEZA
P Y N T TNy
MOAASAHAAA T HA I AAAAAHDDERHD
PHAHHHOM MM 0 XE 0 DDA E K HHHH D
e R - ]
MEXOOmOMNMEE | KO KEED> R KD
OMUEMANANOW | AK | b 0K HHEHX
AR HAAA IR I HS ) AAAAAAREEQLY
WM IOEA X IR Qdannn.a.amsE -
B RA AR BRI D b
Z AL AL I K NNNNNNERNZN
AL IR0 M I R I ARREARddNQY
BB g A
LU R I I I R I I B | '
Mmoo A v '
Hi L@ La '
L R Y A A A A RN '
AR OO '
Qe AR B '
L S R R B S I B '
woinwaaae @ '
AN Aa>> @ '
SEE oHSee @ '
iR aRe o '
P E A [T '
[ - Il il
o aH O E '
L I - I I I I I B '
I I A A A R R AN '
R RN '
EEEEEEE I ]
P E '
I A I A A A A R R AN
A A I B A A A BB
A A R B A A A R R AN
I A R B A A A R R AN
N A A A A A A A R
I A A B A A A BB
I R B A A A R AR
I A R I B A A A R R A AN
A A I B A A A BRI
I A I A A A A SRR
A N A A A AR
A R A A A A R AR
A A A I A A A A R R AN
I A I A A A A SRR
O
W
I A B A A A R AN
A A A A A A R R AN
A A A I A A A A R BRI
I A R B A A A R AN
A A R I B A A A R AN
A A I B A A A R R AN
I A I B A A A R AN
R A A A A R A A A ]
O
@O
A N A A A A R R AN

30

20

o
-
“

. a

4o o & 2

88 8 3 <5

g8 & B 33

S8 3§ 8 3

g8 & 4 3=

EEPRER &5

121332@@.7.@5&;4%.% 2228unid

58B88S mw 88 w_.m.m.ns m.m.m.wom.
o OO00uwuaOuodown w OO0 W n

MASSLLEPSLAAIALVILLASVSLSRKKRPAAPEPQGLSVLGNLFDIPKRASSIIYLALGKPYNTLTKRAVSQLOQGCYTPGSHID

240

'
'
s
s
v
"

aoa

Vom0 -

'
'
'
'
'
'

o

HBHD D HH

" IEEEEEMG B
MaxdXXaoovavuaA
COuOrRFAZWA>AKA

ERCYe T
RN E HEOMZZ
R R I Lo X NN O
FOFARZMMENADEEZZZMNNX CENY
P0G G D IR W QA WA e Q
B BB B e B B B B B B B B H H BB O
EEERREE e ] )
P> R R 0GRS R R RS R G R R Z o
MAAAAAHAHAAHERRR A2 fou fou 3
CUUN Yol ol ol > 0 n 3
NEZEZAZZKAAAAAAZZAAZKL® O mm
AAAREDARAARAD ARNAICE R PP
DD DD D E DD D b > 33 S
WMPADAODPHHHHHHED AHD HHH 1)
ZAAAAZAAAAMAKKNNWONY ]
AAAANANNYAdadOOONO A Z A
FEDAIIAN00000FFFEEddd R
VEODAONXOM> OO0 K> WNNNX Celde]
FEAKAAMNKEKOHKKKOOKD> AW

FEEEEEDDDDDDAdddddnn

VOVKNAAFMEEAEACAAQANS®

MENENMEEEnXOONNNnd3

PR

'
'
'
'
'
'
=
-
0o EBOwn
Qo @0
Aax> X u
'
'

[
[
[
[
[
[
QWX
wunn
0 0% O N 0GB (B B O O e T
AaAAA
roLA
[
[

R
I A A A A
P
[ A A A A
P
]
AVVARHDD>D>>AAAAME I
ARAAAAAAAAAAAAAAAAAA
NUEREVVNANNBNNO VNN O0ES S
FAAHHEENMMNMNHHAD D M
Z O Z QA A
ARAAAAAAAAAAAAAAAAAA
R R L R R
MEHEmEMZESBEDEDHDDEDD A
oy Y S
L R e R R R R R R )
AMMMMNNMAAAHFOAAAADHHH
FEARRERR R AR AR R AR EA NN
HAQAARARAARAAAADDHHHE RS
P R T e R oy Sy A P
ARAAAAAAAAAAAAAAAAAA
ZZOMANALLOLVLOLLLOVLRAO
VLL>PNVVOVVVVLLREAVE

ALDPLBPLPNNNEER VRN @
O 04 G O 004 0 0 G O B G O 0 0 0 -
M0 300 30 2 e e 3 a
OOORKEKOKOKOOMARA KV KK £l
O B B O X I QN DA e i
MHMA A MMM ANMNN MMM 0 >
MEUEAQ I FAAQ I AVARVLLAA ©
A e A -
AZAMEAQ I A33 1 AxmEENNAAQ «
OB BB Z B BB B | B B B BB B BB &
DDA DO DD DD B D e B DD D =

CFLLLLL Idadd I EDFACELOLY o

CERED MM A A A e R >

AHAAOdd 0N nnnddd 000 ©
FOCERE  Add ) GODDDDZEE el
EE e e e N R R R R L
e N B R e R e R R R R R R =]
VOEVOL | ZZEZ | WA W E ROV e
B o N N o A B B A ] o
XMKOOXAAAAAAZZ
HSAa0Q2200DVDLVLLVLY

00

wmma

DB e o B D4
MOE o

150

'
'
'
'
'
'
'
'
'
'
'
'
-
A >
3} =
- A
ZAAZAORO
> =
L -
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '
' '

40

'
'
'
'
'
'
'
'
'
'
'
'
"
a
[3)

CLVLVMOL K KKK
a
o
]
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'
'

1

o
PO Qe e e e el
ZAENNDOOOO000ME >
L e
WM O 0GR NN N MM NN e
e L LT
VUOKAALVOAZZAAAAAL A
P E O b e B0 22 O3S
R R L L R R R LT
OEZEAAQZ I HARDHD
WRAMAAE X
VOUAVLUMUZKXNVZZZP P ARZO
EOU L e e e B B D4 IR 4D B
MMKUuEKONOOnnOnOOOOn
MEMMAAANANKHNKZNZZZZZ R
DA M A DD D
EEEXEXXIXXXXXZZFZZZZZZETER
BN NN O o e R

g8 8 & <8

A azmmuvms 59 Segaaze 33
spniiniHintn
]

2

360

CECEEEEEEE
RO
FuRRLUCNOAY
NALGNDIE

MMEOOQARAINHAIEE

CXO A

EREE TR pepcpe s

- - -----YINEVN-----

TUNOANNEKNEEGOANNXMME Y
OUEMANOOOONMONARn 03X
B B o B
PHARDHHDPEOEDDEEDDEDUEMAAWM
L o o o A Y
B Q0 A QA QA e A
AAVMNZNAOTNAVUKNMAAAANMOOO LA
CEETREE] OO0
LAl g D
o EE CEEEEET
o AaAAAA AA>HEO
B o N LY
P A A A S D D e e
AAEAAAAACAFAAAAAAAAAAMA A
AAARHH I T )
] ]
] ]
] P
o ]
CEEZEVVL I rivvAaAvA
NZEZZAAMAARAAR I AN A
ORAAAOLDUAAFARHEHHAO
CEDEET

LR T
>
CET
VO > A
L
D4 >
LI
BB omem
XN Ao
HOH
CLEEEE)
wuEenn
O]
AQZZZ
L
R
ERE ]
0>
]
D44 o B

"

SAIIAATLRWCNGELISNPANPFCLRPLSKA-FADYQRGLTGVPEAYAAFG

AAAQ0>A
X0
PR m O

VNZVVLVLVLVNEEREVLDNULOEEREVOLULY

o

CAMNUA Al >l 00 M 2

NEEEQQRNEERE RO 0NN >0

PANOAONOENNMNOMKNKNA M

HHHHHABRHMHHAD AW OMHOO

B OO b B el A a4 DT

A e

NN QX O

EEMEIMEIEIEITTTMMNNMEN T T

D B o o o o o o B B o B

CAAARAANOOOOO0ONONME®AA

B e )

OB el O E e T B O O 03 e

HAFAFAAARAHDOO D AHA A AT A

L e e e

VVVVVVLVOVVVLVUVAME VL

PPHAAALVOLVLOOVAIAIADDD

POmEE O

T - - I
[ - - CRRI]

P PORPR |
m:mwammwmmmmmmww:mwm



OMKKOOASR A
moLVPLVLVLLVOLA
TEOOMOANKNNX
MXNANNE AN e
VVVLVVVVLOVLY
B B B B G B B B Bt Bt
P DD DD
CE
R E O
FOREREREEREOVOOY
R R I
O3 A MWW W
G o B BBt b B B
nuununnnuno

AMAARAANOO MWW
VmEmEmEEZED>D>AA
MOSO0O0O0MK KM [ W
VadFAMMXAAQAQa
KOVLOVLOV.AAA
B o o B B B B B B 6 0 0
DDA DDA DD
0 0% 0 G 0% 0% R4 0 0G 04 0
FOZAAOMMMEMOLA
VuERBEEREREOOOOGO
RN
MENAQRKEEG®A Q3
B B o B B B B 2 3 D H )
MOunBn®noDDLLEEo

LGEEALSVGA

CEEEREE T
AR Om e
aAQAAAY

HOFONZNZENOZNOMEKKKHZNXAOA AN
ZAMONMENZENZZ M0 a a0
OMENEN AmmMHmENNNNENXOOAaaam
AANZZAMAZANFAddddddmmHDHD> 3
00 (e B RO A B ) 0 0 B A
HHZ O N O b 3033203503333 b >
O R R A
O BB G B O B O XX QB R O R R B
NAAAZAMKNOMKAKKMAAU MM > 3 dA K
THHAHHAMMWMERMARARAARECHHAAQZNO
MNAEFEFAIIIAH0AA033dd ol 0 E
MOXOONOOOMNANEMME N6 [ @
MOHOMNEMNXNAQWAROMWAWD> A adw
VOEVLOEEEEEE O M MHHOOHH
FAQAAAAEMHHANMEHANH M AT QA WX
MEAVAMOAMXMEXKED>DP>POOVAAAKO
VUEKVLVUVAVAWMPLVLVOVVLVLVOLRRD A
OBPOBPPODPDDPHDHHDDDHADAHAAAA
ARHMHANMEEEEZEHNHHNANN AN OOZD
TAAVAAZAKHUAKNAAAAAAKKOOOKK
PEPPHDARRARAVUOOODARAD AN
Aadadadaddaddadadadadadddddd>H DD
VURNNHEKEVOOOURNAAAAEadadO000MMK
O0ON000AZAOMAO000000O0N >0
PAAMAAAD D P HHAAR AL D NEKND

L~ T L L L U L I I I | wwz o
VUAVVVAZKNAZAAZZAVZZAAMDA
OMmMZEMMEAI AN MMNENMNNNX N mEmOOK
POMAEMNOMEKOOOM MM AN ZZ>> =00
OMZMMANEERENEENANENNHHOOONNX
FAGAAAAAAAAAAAAAAAAAAKOAE S
PHAAALBL AP AP AAAAARD A4
SO DHHHHHHHHHD > 5555 H D> H >
AAAHD NREEEREERRRRRESS0n 0
HHHHHD D HD D HE DB DD DD Ha > 0
HERRAAHHHEHADHD D HD 233K
RERARARARR AR R AR AR AR LR LR T WA
CEEE R R e
VEFRFFEFEOVVOZIAVOVVVVOVLUEREEREEDD
@I I AKAAAARNOKO®N | | MEEEA

nnnnnnnnnnnnassnlsnn-EA

A
cooaAAM
0 62 2 1 6

sapsdihiniiiaietsin

Fompil84944
Stehil|159379

B Qe
AABKNMOOO
]
0N A A A W

|
PPPPPPPPTPPPOSSDADTKKOQKVKAQDGKGPVSDEEVWALVRAEQSKGSILESLFGFLTTSLSRIFFGYFFAYSHS=--=-=-=-=-=1=1=1=======0======n==-=-=---

-

I I e i e

R
R
R
A
G
R

000
ONAONNNMON
MMMNXXARAHO
DD HD A
OO0 KK WM EE

)
Mot XN M WAAQKGNA
CEE e ]
HBDDHHDD> D MmO
KW OO KD nna

snniininiihatingn

0

6

o

6

o

6

o

6

o

6

o

6

6

6

<

o

o

P

m 1

]

-]

g o P
<

2 -«

b A

o |

= 0 |

@ |

g2 e Vv
g

=

o )

5 n

: §

: z
I

n_w 5

g @ [9)
| =
o =

7 .,
s g § 2
sz g 3 <5
g8 & ¢ 38
E8 F % is
Lec o hal b3l
R~ - - W -

gunanadifedeniaa fenaaqqid

BRREREIRERIERINARAGRRRRRES

o o Ouwuna w own u OO0 mn

=

0

6

o

6

o

6

o

6

o

6

o

6

6

6

10



Figure S6. Multiple Sequence Alignment (MSA) of Basidiomycota STSs, coloured according to the confidence
score generated from GUIDANCE?2 Server (CLUSTALW). This is a projection of the confidence scores of each
residue onto the MSA, using a colour-scale. Shades of magenta indicate confidently aligned residues while
shades of blue indicate uncertainly aligned residues (see legend).
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Legend:

The alignment confidence scale:

S s 5 ¢ 32

Confident <---> Uncertain

Figure S7. Multiple Sequence Alignment (MSA) of similar to SiTPS proteins, coloured according to the confidence score generated from GUIDANCE?2 Server
(MAFEFT). This is a projection of the confidence scores of each residue onto the MSA, using a colour-scale. Shades of magenta indicate confidently aligned residues
while shades of blue indicate uncertainly aligned residues (legend).
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Table S1. Primer list

No Name Sequence 5’-3’ Used for Primer
efficiency (%)
1 SiTPSinf-F AGAAGGAGATATACCATGCCA | In-fusion® cloning
TCTGTCTCTCCTGCCAC PET_SiTPS
2 SiTPSinf-R GGTGGTGGTGCTCGAACGCAAC | In-fusion® cloning
GGGAGCCACTGGG PET_SiTPS
3 TPSovinf-F CTCCAAAAACAGTCGATGCCAT | In-fusion® cloning
CTGTCTCTCCTGC K167 SiTPS His
4 TPSovinfHA | TAGATATCGTAGTTTGCAACGG | In-fusion® cloning
R GAGCCACTGGGGT K167 SiTPS_His
5 HD1.1-F CGATACCTACCCGCCTACAA S. indica mating type locus HD 1.1
(PIIN_09915)
6 HD1.1-R CTTTTTAAGCGGTGCTGGAG S. indica mating type locus HD 1.1
(PIIN_09915)
7 HD2.1-R ATGAGTACGATTGCCCAAGG S. indica mating type locus HD 2.1
(PIIN_09916)
8 HD2.1-F TCGTCTCGTAGGCGACTTTT S. indica mating type locus HD 2.1
(PIIN_09916)
9 HD1.2-R AGATATCCGGAGGCGAGTIT S. indica mating type locus HD 1.2
(PIIN_09977)
10 HD1.2-F CCTGAATCTGCTGTTCGTCA S. indica mating type locus HD 1.2
(PIIN_09977)
11 HD2.2-F ACATCTGGCTCCCATTTACG S. indica mating type locus HD 2.2
(PIIN_09978)
12 HD2.2-R GTTGAGCTTTGGCTCGTTTC S. indica mating type locus HD 2.2
(PIIN_09978)
13 SiGAPDH-F | TCGGTCGTATTGGCCGTATC SiTPS relative expression- Normalization
14 SiGAPDH-R | CTCGATAACATAGTCGACACCT | SiTPS relative expression- Normalization | 110
15 SiTPS-F CAACAGCTACAACATGATGC SiTPS relative expression
16 SiTPS-R GTCCAGAAGTCATGGAAAGC SiTPS relative expression 100
13 SilTS-F CAACACATGTGCACGTCGAT S. indica ITS
estimation of fungal biomass
14 SilTS-R CCAATGTGCATTCAGAACGA S. indica ITS
estimation of fungal biomass
15 SITUB-F AACCTCCATTCAGGAGATGTTT | Solanum lycopersicum B-tubulin estimation
of plant biomass
16 SITUB-R TGCTGTAGCATCCTGGTATT Solanum lycopersicum -tubulin

estimation of plant biomass
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