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Lecanicillium muscarium (KM283798)
Akanthomyces muscarius (MH497224)
LN517 (MT022438), 5
LN427 (MT022437), 5
LN419 (MT022436), 5
LN401 (MT022435), 5
LN312 (MT022434), 5
LN303 (MT022433), 2
)5
)

|3

LN276 (MT022432),
LN202 (MT022430), 5
LN198 (MT022429), 5
33 Lecanicillium attenuatum (KM283780)
Lecanicillium attenuatum (AF339565)
LN528 (MT022439), 1
“— LN214 (MT022431), 5

Lecanicillium sp. (KM283782)
E| Lecanicillium sp. (KM283784)
Lecanicillium fusisporum (KM283793)

—1— Lecanicillium psalliotae (AF339560)
Lecanicillium aphanocladii (KM283787)
Lecanicillium dimorphum (KM283788)
90 ! Lecanicillium psalliotae (AF339559)

_|:Lecanicillium antillanum (AF339536)
17 Torrubiella alba (AF339537)

Lecanicillium flavidum (KM283789)
51 Lecanicillium fungicola var. fungicola (KM283792)
93 ! Lecanicillium fungicola var. aleophilum (KM283791)

— Cordyceps confragosa (KM283794)
bsl Uncultured Lecanicillium sp. (KC875225)
Cordyceps confragosa (KM283795)
Cordyceps scarabaeicola (AF339536)

Cordyceps cf. takaomontana (EF468838)
Cordyceps roseostromata (AF339523)
Cordyceps kyusy is (EF468813)

56

97|

13 Cordyceps militaris (AY184966)

94| Cordyceps pruinosa (AY184968)

Cordyceps cf. pruinosa (EF468823)

Cordyceps staphylinidicola (EF468836)

Cordyceps sp. (MF416542)

Cordyceps sp. (MF416544)

Cordyceps cf. ochraceostromata (EF468819)
Cordyceps bifusispora (EF468806)
99 ! Cordyceps bifusispora (EF468807)

Cordyceps tuberculata (DQ518767)

% Akanthomyces aculeatus (KC519370)
‘F{ Lecanicillium longisporum (KM283796)

Lecanicillium longisporum (KM283797)

ﬁ'j Cordyceps cardinalis (AY 184963)
Cordyceps pseudomilitaris (JN941393)

L____———— Lecanicillium acerosum (KM283786)

Torrubiella wallacei (AY 184967)
40 — Simplicillium lanosoniveum (AF339553)
100 L— Simplicillium lanosoniveum (AF339554)

-
0.0050
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Figure S1. Phylogenetic relationship of endophytic Akanthomyces isolates from
Leontopodium nivale subsp. alpinum with closely related members of Cordycipitaceae.
Maximum likelihood analysis of the LSU region of endophytic Akanthomyces sp. strains with
Genbank accession numbers in brackets and the plant number, from which they were
isolated, referenced to closely related fungi from Cordycipitaceae [9]. Best fitting model was
K2+G+I and bootstrap support was estimated with 1000 replicates. The tree is drawn to scale,
with branch lengths measured in the number of substitutions per site. The analysis involved
53 nucleotide sequences. Codon positions included were 1st+2nd+3rd+Noncoding. All
positions containing gaps and missing data were eliminated. A total of 392 positions were in

the final dataset. Evolutionary analyses were conducted in MEGA7 [31].
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Table S1. Experimental parameters and CCDC-Code of emestrin.

. Detector Time/ Frame
Sample Machine Source Temp. Distance Frame #Frames width CCDC
Bruker [K] [mm] [s] [°]
Emestrin D8 Mo 100 40 60 4309 0.300 2040245
Table S2. Sample and crystal data.
. MoKa (A= \f and \w
Radiation [A] 0.71073) z 2 Measurement method scans
. clear colorless 12.0970(12
Crystal habit block a[A] )
Crystal size [mm?®] 0.08 x 0.02 x 0.01 b [A] 7.7388(8) Abs. correction type multiscan
Empirical formula C29H30N201282 | c[A] 15'2512(15) Abs. correction Tmin 0.6477
Formula weight 662.67 o [] 90|  Abs. correction Tmax 0.5913
[g/mol]
Temperature [K] 100.0 B[] 98.357(4) | Density (calculated) [g/cm’] 1.378
Crystal system monoclinic v [°] 90 Absorption cc;efﬁment [’ 0.095
Space group P2, V‘[’};‘f]“e 1412.6(2) F (000) [¢] 784.0
Table S3. Data collection and structure refinement.
20 range for data collection [°] 4.642 to 60.228 Index ranges Goodness-of-fit on F? 1031
Reflections collected 73456 ho| -17h<17 Eff{ ~peakand hole fe | 36/ 47
Data / restraints / parameters 8218/1/415 k -10<k<10
Refinement method Least squares 1 -21<1<21 | Function minimized = w(F,? - F2)?
all data 5;2::000?(1)2’9 Weighting scheme where
R1=0.1094, W = 1/[cX(Fo?) + _n2 5
1220 | ('R2 =0.1403 | (0.0457P) +1.4430p] | P=(Fo+2F)/3

528




Figure S15. Asymmetric Unit of [emestrin]. C-C- Bond precision: 0.0070A. Chiral centres can
be determined with the proof of Flack of -0.07(6). Red dotted are “R”, blue are “S”. Additional
to the chiral information we can detect two intramolecular hydrogen bonds of moderate
character (green highlighted). The structure is already at the CCDC at 1133525 & 1133526 but
at RT. Both results are as well published and from good quality.
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Figure S16 (pages S30-S33). '"H NMR spectrum of 1 in CDCI, (3 in ppm).
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Figure S17 (pages S60-S63). '"H NMR spectrum of 2 in CDCI, (3 in ppm).
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Figure S18. NMR data on compound 3.
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Figure S18 (pages S88-S91). 'H NMR spectrum of 3 in CDCI, (8 in ppm).



8.3.2019

(APT)

LN303_Ups2_F4_4 in cdcl3

860G'8EL —

98S0°EY I —

cLET SV —

L1E88Y L —

8LLL'VSE —

¥60L° €9} —

y8EL'GOL —

9696'99} —

40

"

- o

S89

ppm

140

145

150

155

160

165



8.3.2019

(APT)

LN303_Ups2_F4_4 in cdcl3

€0vS L0} —

L691LCHE ~_
2c8LEChE—

YeE0'SLE —

LS980° It —

/986°lct —
LivSeet —

€005°'Gel —

Y09Y'9¢} ~_
G/96'92L—

Tin
T

-
Y

|
1
i

S90

ppm

105

110

115

120

125

130



8.3.2019

(APT)

LN303 Ups2 F4 4 in cdcl3

65£8' L — S
51605 — o

66.2'95 — '3
§292°09— S
19087, — ~
6889'%L ~_ ~
0£86' 7L — -
$859'9 ~_

0000°2L—

6v62'8L —

S91

ppm

80 75 70 65 60 55 50 45 40 35 30 25

85



“(wdd ur Q) “[D@D wI € Jo wnnoads XSO *(F6S-76S sa5ed) 1S 2anSig

wdd 1 r4 € v S L 8 6 ol
O_v | | | | I | | N | I
6]
8- . . -
.- - —
9
S o . =
v -~ =
“ » -
] » —
£
Nl
wdd Jﬁ T T T lIAEEL

6T0Z €78 (ASOD) €T2P2 UT ¥ pd ¢sda €0ENT

S92



89 69 0
[N T

7o

|

L 2L €L V. SL 9L I'L &L 6L 08 I'S
bl . I A [

1

|

’ W :
®

-
—

-

‘HH2

6T0C°€°8 (AS0D) €T2P2 UT ¥ pA ¢sdn £0ENT

S93



wdd g
L+

v 8y 09 26 vS 96 86
I [ N B | I

09 29 v9 9
I ! !

9

89 0. 22
I

0°L+

8'9

9’9+

8’V

N A

wdd

174 !

61T0C°¢€°8

ay

~O m~

(XS0D)

17%

€TPPD Ut ¥ 74 zsdn €0ENT

S94



wdd

el

|

ol

L,

(wdd u1 @) [DAD Ul € jo wnnoads HOSH (101S-56S s93ed) 81§ 2an31q

| | P B | 1 I Lol

S0 0L Sk 0C ST 0€ S€ OF S¥ 0S SG 09 S9 0L SZ 08 S8 06 S6 001
Ll

02c

002 -

081

091 -

ol

021

001

08 -

09 -

or

S95

wdd

T

6T0Z €°8 (DOSH)

ETOPD UT ¥ 74 zsdn €0eNT



wdd

1'9 29 €9 v'9 69 99 /9 89 69 0L V'L 2L €L VL SL 9L L'L 8L 6L 08

NN

wla

1

Y PPTTTT PPTTI

Lovvinnnd

g9l -

091

GG

7%

¢4 ¢
no !
Qv

wdd

oy,

610C°¢"8

(D0SH)

€TPPD UT ¥ pd zsdn €0ENT

S96



wdd
8clL

3

|

¢9 €9 ¥'9 G9 99 L9 89 69 0L VL 2L €L VL SL 9L L'L 8L 6L
T T liil [T AR N il I 1 L. .

1 | 1 | 1 1 [ 1 |

0’8

hwvm
mN—W
mem
QNFW
nwwm
NNFM

121

Jo't

gL't

J

06t

wdd

6T0Z €°8 (DOSH)

[ S

~

ut § pd ¢gsdn €0ENT

S97



wdd
174

1'9 29 €9 ¥'9 69 99 L9 89 69 0L V'L 2L €L VL SL 9L L'L 8L 6L 08

| P PP | | Lol | VP N Lol | | PPV PTPPTTPR VAP | L 1

8L1

9L+

149 %

i

0Ll

4

801 —

901

Y01

A 5

)

Sb9

9t

oy S

wdd

ar

610 €8 (DOSH)

o)

€TOPO UT ¥ pd ¢gsdn €0ENT

S98



wdd
ocL

9V
L

Ly

8y 6% 0§ 'S TS €S ¥§

N | N 1 ol | 1

G 96

LS 8§

||

6'S

[

09

8L

9L+

1495
185
0L+
wcwh
901
Yol -

A

b6

ooy g

wdd

< W

7 L va

w \
6T0C°€°8

(O0SH)

€IOPD UuT ¥ yd4 zsdn €0ENT

S99



9y

N

Ly

8V
I

6'v

0'S

'S 28 €9 ¥S 66 96 LS 8S 6'S

| NN | AT FUTUUETINN P Loy | [N

GG -

'S

wdd

w

s

6T0Z €8 (DOSH)

vs

200

€TOPO UT ¥ 4 zsdn €0eNT

S100



wdd

>

¢t

€t ve
L. L.

(A 4

mwlw
owlw
S5
05
St -
ov
GE -
81”

sz

to'h

'

9

HON

aun

wdd

uza \fo

HeN

610C°€°8

(D0SH)

€TOPO UT ¥ pd ¢sdn €0ENT

S101



wdd

“(wdd ur @) ‘(D@D ur € Jo wnnoads HGWH *(ZITS-201S s33ed) §1S 2an31g

9 L 8 6 ol L cl

A N T N | | | I

0ce -
ooNM
owwh
091 -
ol
02l
001
08 -
09 -
o -

0c -

wdd

L4

"

6T0C°€°8 (DEWH) €T2P2 UT ¥ pd gsdn €0ENT

S102



wdd

L9 89

0’8

69 0L VL TL €L 9L L 8L 6L
ONF PETEUTET FETTTTTIN FTTTIUTTIN FRTTTT I sl || | A T || Laian
891 |

1 tm \\.M ;@
991 + J N

] o T2 \_w)vﬂﬂ
oL |
291 |
091 -
861 -
951 - S L

] ¢ Lk
SL - > -~ €00

I

St -

, S 7 x
0S| N2 N2 ¥
8yl @ @ - ho @

29 s Py 1
9vi i ¥ 1 v

Raaad B ) > @ @
wdd Hﬁ
9
i
or ) K
A
g O !

ond

6T0Z €8 (DOEWH)

€ToP2 UuT ¥ vd4 zsdn €0ENT

S103



wdd

L'9 89 69 0L VL TL €L V¥L SL 9L I'L €L 6L 08
.V.VF o | ol | | | | | | | T | | | I |
vl o
ZvlL -
T
ovL-

] av
6€L v

] g @ 8
8el -
wdd <

)
av ! 9 1
W \
:N
.m. \\h

“pn)d

6T0C°¢€°8

(OFWH)

€ToP2 UT § pd zsdn €0ENT

S104



wdd

€L -

mmrm
wNFW
mwrw
mmpm
szl
A
mwww
Nwrw

kAR

_w\.v.

—~—

T
4
KRQSDSD) <.,

n

wdd

6T0C €8

(OEWH)

€TOoPO UuT ¥ 4 zsdn €0eNT

S105



wdd L9 89 69 0L VL TL €L VvLI SL 9L I'L 8L 6L 08
021 —prren b [T IOV OV N el A L

811
9L
80 29 S
143%
NFF| \GQ\L@ \GQ\ M
OLL- e
801 -
901

Yol -

COoL

wdd gﬁlz

6T0C €°8 (DdWH) €TopP2 UT ¥ pd ¢sdn £0ENT

L2

S106



wdd L9 89 69 0L VL ¢L €L Vv.L SL 9L I'L 8L 6L
cg oL [T Lo [T T OO T [T TN Ll !
08—
- ,0. .’
12
S+
9
| i
0.
G9
] o
2
09 vs > €
wdd
?
oV
‘lm. :m LY

6T0C°€°8

(OEWH)

"

€TOP2 UuT ¥ vd zsdn €0ENT

S107



wdd

gL -
091
551
0s1 -
syl

ovi -

(4] V'S

9 v'o 9’9

° o
B

w

0 o

Vg

or~>®

01> D, s or

wdd

7t

w

vg

ol

8

6T0Z €°8 (DdWH) €TOPD2 UT % pd ¢sdn €0ENT

S108



wdd oy 8'v 0'S (AL v's 9'g 8's 09 29 9 9'9
Om— 4 | . 1 | N | . | N | . | | " | |

621 -
821
: /
L2L- v
N .V 9
921 - !
521 @
Vel
€21
et | i 7

121 N.v@ ki
] ]

wdd QEJs v 421
7t g 8

74 |
6T0Z €8 (DdWH) €T1°9p2 UT ¥ p4 zsdn €0ENT

S109



wdd
oct

811+

9L+

1435

485

0L+

801

901}

VoL -

A%

t> @

wdd

W £

vq

6T0C €78 (DdWH)

€TOPD UT ¥ pd ¢sdn €0ENT

S110



wdd 9y 8 0°S A} A 96 8'G 09 ¢9 9 99
mw | | | | | 1 1 | | |
t
08 !
J
>0
0 ™3
‘ L) b
SL . 'y 0 ©~>9 9>
] J
S > Ty 8
0L-
G9
gL W
vi
09| étalv. (<] o
wdd f g Y #
9 ¢ s 8
114 ‘ﬁ

6T0C° €8

(OFIWH)

€TOP2 UT ¥ pd zsdn €0ENT

S111



wdd
(174}

€€ V'€

wowh
ww—u
cm—u
C9l
cw—m
8G1
wmrm
vS1
cSh
omwh
8Vl

ClAsy

wn

v>0

>0
L

LAY

wdd

nn

howl

Wm0

610C°€"8

(D9WH)

E€TOPD UT ¥ pd4 ¢gsdn €0ENT

St112



