PEPTAIBIOMICS: SURVEY OF THE FUNGAL GENUS HYPOCREA
Corina Krause, Sabine Kempff, Jochen Kirschbaum and Hans Brickner

Department of Food Sciences, Interdisciplinary Research Center, University of Giessen, Giessen,
Germany

Introduction

Peptaibiotics are defined as a family of fungal peptides containing a high proportion of the
nonproteinogenic amino acid Aib (a-aminoisobutyric acid) and showing biological activities. N-
acetylated members of this group containing a C-terminal 1,2-amino alcohol are defined as peptaibols.
Lipopeptaibols are acylated with a fatty acid at the N-terminus, and aminolipopeptides contain unusual
heterocyclic residues at N- and/or C-termini. We apply peptaibiomics to fungal cultures grown on
single agar plates. Here we present a survey of the peptaibiome of Hypocrea species. Peptaibiomics is
the analytical methodology for the structural characterization of the totality of peptaibiotics expressed
by filamentous fungi [1]. By comparing partial sequences deduced from analytical data with those
compiled e.g. in the “Peptaibol Database” [2] the judgment is possible whether or not structures are
novel, or related or identical to structures described.

Results and Discussion

Peptaibiomics comprises growth of species of the genus Hypocrea on potato-glucose-agar Petri dishes
followed by treatment of mycelia with MeOH/DCM (1/1, v/v) and solid-phase extraction with Sep-Pak
C-18 cartridges (1.5 cm x 1 cm). The purified peptides were analyzed by online coupling of HPLC with
ESI-MS (for HPLC and ESI conditions see [1]). For scanning of molecular masses and fragments
resulting from cleavage of the extremely labile Aib-Pro bond no collision induced dissociation (CID)
energy was used, whereas application of a CID energy of 45% generated series of characteristic
fragment ions [1]. The resulting partial structures were compared with structures in data bases [2]. Fig.
1 presents examples of partial sequences of Hypocrea species screened for peptaibiotics. In extracts of
Hypocrea semiorbis, H. vinosa, H. dichromospora, H. gelatinosa, H. nigricans, H. muroiana and H.
lactea a multitude of short-, middle- and long-chain Aib-containing peptides were characterized.
Comparison of these sequences with peptaibiotics stored in [2] shows that H. vinosa and H. lactea
produce peptides which are new analogs of the peptaibiotics trichogin and trichokingin from species of
Trichoderma. For the other fragments and partial sequences no similarity could be validated. The data
establish Hypocrea as a rich source of peptaibiotics.



Hypocrea nurofana MUCL 28442 MY

1 [291]-Phe-Aib-Lo-Adb-Lex-[186] 1020
2 [199-Ala-Aik-Adb-213-Alb-Alb-Ser-Alh-Lex-[34 2] 15950
3 [199-Ala-AikeA - 21 3-Alb-ATb-Ser-Yax-Y xx-[ 81 6] 1624
4 [199-Ala-Aik-Ad-213-Ab- Al Ser-Adh-Le- 196 Al Lyx-Gine Glne Pheol 1904
Hypocrea nigicans MUCL 28430 ({11
1 [187]-Wex-Wae-Wrx-Aib-[B23] 1162
2 [2TO-Vex-Alh-Lax-[623] 1180
Hypocrea gefatinosa CBS 724.87 ({11
1 [143-Gln-Lxx-Lax-Adb-[n.i] h.i.

2 [1a7]-Wux-Loe-Le-Adb-Voax-[510] 1176
3 [143-Gln-Lex-Lax-Adb-[623] 1204
Hypocrea dichromospora CBS 337.69 A
1 [184-Ala-vrx-Aib-Aib-Aibk- Leuol T26

2 [184]-Ala-Lx-AdkGly-Lax-Ledol 40

3 [1849-Ala-Lxx-AlkAda-Lo-Leuol 7484

4 [258])-Len-Alb-Gly-Lo-Wrx-[247) gE4

Hypocrea vinosa CBS 247.63 MW
1 [21-Gly- - Alk- G Iy- Gly-V a-Adb- Gly- Lo-Leuol 1038
2 [213-Gly-Lax-Adb- Gy - Gly-Voo-Alke G ly-Lxx-Leual 10582
3 [21A-Gly--Aike G Iy- Gly-Looe-A T G ly-Lex- Leu ol 1062
4 [21A-Gly-Lx-A -G -G Iy-Doe-Adb-G - Lix-Leual 1066
Hypocrea seniorbis CBS 244.63 Y
1 [284]-Ala-AibAlR-21 3-Alk- Al Leu-Gly-Aib-[7 28] 1837
2 [2849-Ala-Aib-Ala-21 3V ax-Adb-Alb-Gly-Leu-[7 7 4] 1937
3 [284-Ala-Aib-Ad-21 3N Kx-Adb-Alb-Alb-Alb-[TT4] 1851
4 [284]-Ala-Aib-Adb-213-Als Leu-Aib-Gly-Leu-[7 58] 18965
Hypocrea lactea CBS 853.70 MW
1 [213-Gly-Lax-A -G - Gly-Voa-Alk G ly-Yux-Leool 1038
2 [212-Gly-Voae-Adbe G- Gly-Loee- Ak G lyv-Yooe-Lewol 1038
3 [21 -Gy es-Aibe G- Gly-Loos-A i G ly-Lxx-Leual 1052
4 [ A-Gly-Lw-A -G -G Iy-Loe-Adb-G - Lx-Leual 1066

Fig. 1 Examples of pardial sequences from species of Hypocrea analyzed far
peptaibiotics;, sequences containing less than 3 residues are not shown,
abhreviations according to the standard three-letter nomenclature; Aib =
m-aminoisobutyric acid; oo = Leu or le; Wax = Wal or lva (isovaline); Leuol =
leucinol; Pheol = Phenylalaninol, My, maolecular weight; n.i, not  identified.
Humbers in square brackets referto nat idertified fragment ions.
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