GharactenzatonfoRiVietaholitesanpsStachybotrysichiariarimbyALC/A0 =S

Masahiko Takino', Eri Ochiai, Katsuhiko?, Kamei? and Yoshiko Sugita-Konish® 'Agilent Technologies Japan, Ltd, 2Medical mycology research Center, Chiba University, 3National Institute of Health Science

ASMS 2009
WPX 563

Agllent Technologies

Introduction

There is an increasing concern about the adverse health
effects associated with fungal growth in indoor
environments and Stachybotrys is a fungus that has
become notorious as a mycotoxin producer that can
cause animal and human mycotoxicosis. Indeed, over
the past 15 years in North America, evidence has
accumulated implicating this fungus as a serious

Experimental

Sample preparation

Thirty-seven S. chartarum isolates were inoculated on
potato dextrose agar and inoculated plates were incubated
at 25 °C for 3 weeks. The spore and hypha were separated
from cultures on the agar and extracted with 80% methanol
for 24 hours. For the analysis of target compounds, crude
extracts were purified using MuitiSep #226.

Screening target compounds by exact mass database

Target Analysis of Secondary Metabolites

Clean up by MultiSep#226
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Results and Discussion

Filtering by volcano plot

1821 metabolites were characterized to 32 and
72 metabolites by combining pathogenic
characteristics such as haemolysis of red blood
cell and MTRs production. These results were
shown in Fig. 5 and 6.

|EHU& (Default Interpretation;

problem in “hc_)mes anfi I?UI|'('jIngS and one of the causes E vzed by LC/TOE-MS and , ‘ ip? Satratoxin H etenten e Leo-satratoxinF 120" MTRs Figure 5. Abundance plot of unique metabolites by haemolysis (left) and
of the "sick building” syndrome. Macrocyclic xtracts were analyzed by -Vls and screening o 5 Before clean up o MTRs production (right).
trichothecenes (satratoxins, roridins and verrucarins) target secondary metabolites was performed using exact 3 SNR= 45 06 Before clean up 7
seem to be the causative components of toxicoses for mass database with the parameters shown in Tables 2 & 3. . NA - A 02 X 552909 100 =
. . . 4 SNR= 2 — 1
farm animals eating contaminated hay. : ol 0" =
oy g L y . /Table 2. Target screening parameter ) e Afrer dl +0 SNRI75 | afrer cl mo3637 1380, ﬂ I 1
In addition to the macrocyclic trichothecenes, species of _ N ne 10 er clean up 06 er clean up 053638 |0 m —
St h b t d b f d TarQEt mass ' (IVI+H) ' (IVI+IVIH ) /2=546.25-546.2 — =E -
achybotrys can produce a number of Seconaary Cch . Sinale ch : 0zl . WEDKEII 0z m/2-560.24-560.26 Figure 2. Recoveries of macrocyclic trichothecenes in |
: , : . arge . Single charge ion —H =
metabolites such as trichodermol, trichodermin; Mass windo 0.01 Da i 1. T1C and MC of crude and final fungi Stachybotrys chartarum in clean up step = S -
- : - window - 0. ] == -
atranones including their dolabellane precursors; Relat e 'gure 7. 11 an of crude and final fungi extract == g = :
spirocyclic drimanes. Some of these metabolites can \Jelative mass error :  ppm J ==azg == oE=" = E L
cause skin irritation or have mmunosyppressa_nt Table 3. Exact mass database of fungus metabolites Table 6. Abundance of target secondary metabolites in Stachybotrys spore o -:: -: :- £ .
Effe cts_ 5 . Compounds Formula MW Compounds Formula MW Name [ Trichoverrol || - i . — n HHS::)(:(in-E - [l Verrucarin | Atranone Dolabellane ' 7 "Iac:or:e y i Sx[>100r§ Fungus | Haemolysis R AQR AN BOY a 5 22 ® m r '/
Th iS Work descri bes 3 novel mu Iti 3,4-Epoxy-6-hyroxy-dolabella-7,12-diene-one C20H3003 | 318.21949 (Spirodihydrobenzofuranlactam 1 C23H31NO4 | 385.22430 104355 — 5939111 12055 ﬁ ﬁ § % & ﬁ E § % % E % E & E 55 § E E & 010 )
- 6-Hydroxydolaballa-3,8,12-trien-14-one C20H3002 302.22458 ||Spirodihydrobenzofuranlactam 2 C25H35N05 | 429.25150 " - .
. . AthroneyA C24H3206 | 41621989 Szirodihzdrobenzofuranlactam2 C25H35N05 | 429.25150 %%ggg }3?,882, gggg% 135323 23?%5 ﬂgﬂg ggggg% 1131.11 IEA FI ure 6 Dendro ra Of 32 metabolltes and 37
d thod LC/TOF-MS f o 426976 | 135650 | 712211 80541 | 251580 | 165476 98371 | 708121 5 | A g g
resiaue metnod using - or Atnarone B C25H3407 | 44623045 (Spirodibydrobenzofuranlactam 3 C28H39NOG | 485.27770 el Rl e - 5| A o t t d db lust Ivsi o e
. . Atnarone F C24H3207 432.21480 |Spirodihydrobenzofuranlactam 3 C28H39NO6 | 485.27770 - ex rac s pro uce y c us er ana VSIS T T T T T T T T T T T T
p Y/ I ] 338 A 020 010 i 010 020 030 040 0.50 0.60 0.70 0.80 0.90 1.00
the ana|y3|S Of several tricothenes and Atranone C C26H3206 | 416.21990 [Spirodihydrobenzofuranlactam 4 C28H37NO8 | 515.25190 — — 388 | A 9 ' : ' ' ' ' '
a number of secondary metabolites Dbl derpene oo | w62152 [swmmen | ceaoto | a2 soom St 5| 8 s e Figure 7. PCA plot of 37 extracts (Haemolysis)
also known to be harmful. This study oo crmnananis | 251595 oo csmmaon | sassz o7 5 | 8
characterized S.  chartarum by o i € coonns | 5002515 [Schybayone “son |91 s i | 8
combining pathogenic characteristics h El Fe] et ol e B L L
SUCh as haemolysis Of red bIOOd Ce” !so:satratoxi-nF C29H34010 | 542.21520 Tr?chodermin C17H2404 | 292.16746 ?Sgué NEA [ | | _-I I-——I-l-. Il UBU_%
. . . iso-VerrucarinJ C27H3208 484.20970 (Trichodermol C15H2203 250.15689 943001 663 B ___.I.. 3
with metabolite production. o o | e, o | ¥ s =l
RZ:d::eA C20H4009 | 53226723 T:thz::::/x Co3H3207 | 42021480 428099 };2;@2 gég A - . I _I | E
Roridine E C29H3808 | 514.25667 |Verrucarin A C27H3409 | 502.22028 | 472705 147411 | %g%;gg 219334 — %gi AB‘? o % 0603
St coasonn | ste e oot ooy | sn20is . 10816 o siiit| 50 | wa .|-|.-=_- = u <
Satratoxin H C29H3609 528.23593 |Verrucarin J C27H3208 484.20972 200:0 NA ]| E‘ 7
= Spiradihydrobenzofuranlactam 1 C23H31NO4 | 385.22430 . | 126192 | %;%8 m II__ _-_ | || - = 2
Experimental e || = AR
Characterization of S. chartarum by multivariate statistics D.2:34-Enoxy-6-hvtoxy-dolabella-7 12-diene-one B1S. chiorohalonat l ||-_ SRERE
. Not detected Tricodermol, Tricodermine, Trichoverrin E
Table 1. Analytical condition of LC/TOF-MS Mass features (metabolites) were extracted from all EEEEEEE - E.
HPLC . Agilent 1200 observed ions in 37 extracts by using Molecular Feature BRI e R R RR iR R REERARERE e g

Column : ZORBAX Extend C18(100mm,2.1mm,1.8 pm)
Oventemp :40°C

Extractor (MFE) by the parameters shown in Table 4.
Extracted metabolites were filtered by T-test (P value<0.05)
For multivariate
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Figure 9. PCA plot of 37 extracts (MTRs production)
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RE, VB and TA were occasionally detected.



