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OTA -pr'oduci ng fungi: Penicillium

S P. verrucasummn Walbeek et al 1969, P. viridicatum) -

° P, nordlcum -
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OTA- 'pr'oducirng ffmgl : Aspergillus sections

100 yA. aculeatus CBS 17266 (AIZ7988) | yniseriate

species

A. faponicus CBS 114.51 (A)279985)
A. tubingensis CBS 134,48 (A]223883)

87 b= A. foetidus var. acidus CBS 564.65 (AI280009)
A. phoenicis NRRL 365 (uss307m) A. niger aggregate

o A, tubingensis CBS 127.49 (AJ250007)

Aspergillus section Nigri

A. niger CBS 554.65 (AJ223852)

86
A. miger CBS 120,49 {4 ) 280006

“A. brasiliensis™ IMI 381727 (AJzs0000)

A. carbonarius NRRL 67 (165305 A,
eirhonariis

e A. heteromorphus CBS 117.55 (A1280013)
03 A. ellipticus CBS 707.79 ia)280a14)

pm 57 P A. ochraceus NRRL 3174 (aF128852)
B e— sulphurens TMI 211397 (arzosson § Aspergillus section Circumdati

A. auricomis FRRE 3044 (AFHa795)

UNCOMMOnN Species

R —— Peiromyces alberiensis ATCC 58745 (AF128859

A, flavus HI42 1.76747)
9] . Aspergillus section Flavi
100 A. nomins IMI 358749 (ARm0z35)
61

A, tmarii JCM 2259 (ARMRLD0)
Emericella nidulans CBS 12135 (aJo0033)

Abarca et al., 2004
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OTA-producing fungi: Aspergillus

Section Circumdati

- A OCh raCEUS (vVander Merwe et al., 1965)*

melleus
ostianus
petrakii

persii
sclerotiorum
sulphureus
cretensis
flocculosus
pseudoelegans
steynii
westerdijkiae™
. roseoglobulosus
. muricatus

Zrpprrr>r>r>>>>r

™ (Frisvad-et-al., 2004)

Section Flavi

° P. alliaceus, P. albertensis

Section Nigri

® A. NIQer (abarca et al., 1994)

° A. carbonarius
* A. lacticoffeatus
® A. sclerotioniger

(Samson et al., 2004)
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OTA- producmg fungi: in foods

° P. verrucosum
° Cereals (wheat, barley, oats), ...
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° P. nordicum m

°> Meat products (salami, ham), ...
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OTA-producing fungi: in foods
® A. ochraceus, A. westerdijkiae

°* Beans (coffee, cocoa), nuts, rice, spices, ..

® A. carbonarius, A. niger aggregate,
° Grapes (wine, dried vine fruits), coffee, ...
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New OTA-producing specues
section Circumdati

>>>>>>

. cretensis

. flocculosus
-pseudoelegans

. roseoglobulosus
. steynii

. westerdijkiae

v Apparently rare

v"Not important in foods

"  Frisvad et al;, 2004

[

! A ey CBS 112812BT

1040 I_, sevrii CHS 112814

54

B-tubulin sequences

A ¢.E}.;|.r1r.-\. CHS 10214T
A el CBS 112798
A oehrae eopealiformis CHS 12355°T
A Boveulonus CBS 112799
sus UBS 1163354
s CHS 112789
s UBS 112784
s UCBS 112785T
B 38375
A. Fegrans UBS 11279%T
A. prudo ,nr\ll!-‘:_ll"":l
G0 A e lews CBS 1127884
_J_1.-r A meFeus CHS 54665T
A pefrakii UBS 64078
L A meleus CBS 11424
A, osfimray UBS 54865T
A. oxtizruy UBS 31180
- 4. ochraceus CBS 62478
- A ey UBS 10808 T
CHS 10557T
CHS 748N
(hefae CHS 112791
kioe UBS 112804
(efae UBS 112806 T
A cretensiv CBS 112802 T
A. credensis CBS 112805
Meoperompees murrinaius CBS 1128049
mpees meioaiey UBS 112810
myees muricgie UBS TI2R08T

Newper
" H'ﬂl.wi.nnn somus CBS 46765T
’ A arieomus CHS 61578

56

A rowogiobrlsars CBS 1128007
A meobrigeri CBS 55883T
98§ 4. wierofionmm CBS S4065T
d. sesermdtioren UBS 63278
68 4 persii CRS 112795T
1040 s CHS S5065T
A sulrineeus UHS 38575
= A bridreri CHS 35081T
A fToves CHS W0927T NT
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New OTA-producing species: section Circumdati

s A. WeSte rd ij ki ae (Frisvad & Samson, 2004).A_ Steyn i i (Frisvad & Samson, 2004)

° A. ochraceus (van der Merwe et al., 1965) =NRRL 3519 (Hesseltine et al., 1972)
° Sorghum, rice,-coffee, ... -Coffee, soll

" Frisvad et al, 2004 CRPUCNIEDg
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New OTA-producing species: section MNigri

54 Aspergillus carbonarius CBS 101697
9 Aspergillus carbonarius CBS111.26 NT
o I = __f f 100 . Aspergillus carbonarius CBS 116.49
A : a.Ct !,CO . eatu S (Frisvad & Samson; 2004) Aspergillus carbonarius CBS 126.49
¢ i u ¥ " Aspergillie sclerotioniger CBS 115572°T
= Aspergillus locticofeats CBS 101883 T
o = PErE
3 strains Aspergillus lacticoffeatus CBS 101884
o
~ * Coffee

illus miger CBS 101698

us niger CBS 420,64
== Aspereillus niger CBS 101705

As ,’,‘L‘.";.['f!'!':'l.\ Higer CBS [01a9%
Aspergillus lacticoffeatus CBS 101886
~ Aspergillus niger CBS 618,78

Aspergillus niger CBS 55465 T

¥ !.‘-,",‘L'.";I'n':':' IS miger CBS 12049
— Asperpillus brasiliensis CBS 101740

r Aspergillus vadensis CBS 113365 T
Aspergillus fubingensis CBS 13448 T
Aspergillus tubingensis CB5136.52
Aspergillus tubingensis CBS 425.65
a0 H Aspergillus tubingensis CBS 126.52
- Aipergillus tubingensis CBS 161.79

Aspergillus tubingensis CBS 115657
Aspergillus tubingensis CBS 117.32
9w #J‘I.qx'.rgr'ﬂu:;ﬁwrr'dus CBS564065T

90

Aspergillus foetichs CBS 563,63
539 Aspergillus piperis CBS 112811 T
— Aspergillus costaricaensis CBS 115574 T

B-tubulin sequences
'y

- ™ Ssamson et al, 2004 R & _ Grupde Micologiz
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New OTA-pr'od'déing-species: section Nigri

° A. sclerotioniger (samson & Frisvad, 2004)
° 1 strain ' '

b ~ Samson et al;, 2004 ' Grup de Micologia
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OTA-producing-fungi: detection

5

g

°* Traditional methods

° Tsolation/Axenic culture

* Identification

®* OTA production, TLc, HrLc, ...

v'Requires expertise: . A

v fungal taxonomy, chromatography, ...

v Time-consuming - m
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OTA-producing-fungi: detection

° Differential culture media

° Coconut Cream Agar

»Designed for detection of aflatoxin-producing fungi
(Lin & Dianese, 1976; Dyer & McCammon, 1994)
Colony reverse under UV light:

v'Green-blue fluorescence
v Turned purple-blue when exposed to ammonia
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Differential culture media:

Coconut cream agar

» OTA producers: A. niger, A. carbonarius

> 91% (30/33) produced fluorescence
» 26/27 TLC OTA + (Heenan et al., 1998)

» Good correlation

v~ Not sure:
v" To detect OTA producers
v To differentiate between toxigenic and non toxigenic
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Aspergillus spp. section Circumdati
7% OTA producing isolates/strains

. ﬁ (s)glgl;g(t:i%ﬁm several strains OTA -

° A. melleus

3 ﬁ ggttlr%rlltijis eificonsistent, OTA traces

° A. persil

* A. sulphureus VHPLC s

° A. cretensis v'Alkylphenone retention indices
® A. flocculosus “DAD UV-VIS

° A. pseudoelegans

® A. steynii

A. westerdijkiae  « Approx. 100% OTA +
* A. roseoglobulosus
® N. muricatus

i
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Aspergillus spp.

7% OTA producing isolates/strains

>A. OChf'aceUS (3—54%) Abarca et al. 2001

>A. CabeﬂafIZIS (25—100%) Abarca et al. 2004
»High 2% OTA producers

>A. ﬂljgef' (06—50%) Abarca et al. 2004
»Low 206 OTA producers
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Differential culture media:
CCA |

Coconut cream agar

A. ochraceus

NUIC118 Wild-type
Non-OTA- producing producer
mutant '

O’Callaghan et al., 2003

v" Used in OTA biosynthesis studies in A. ochraceus (pks)
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Rapid chromatographic me‘rhods

TLC
Agar plug sampling technique

v_Agar plugs:
v'"Removed from the cultures |
v'Placed on the TLC plates Filtenborg & Frisvad, 1980
v'Extraction on the plate
“. - . Grup de Micologia
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Rapid chromatographic methods
Agar plug HPLC

514

\.

Extraction:

methanol, 0.5 ml
1 hour

Bragulat et al., 2001

v" Specifically designed for OTA-producing fungi
v" Used in the screening of the project WINE-OCHRA RISK

V. Grup de Micologia
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Rapid immunological methods
ELISA

v Differentcommercial kits

v"Microtiter plate format

V. : Grup de Micologia
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Rapid immunological methods
ELISA |

v'Screening cards: ochracard

v’ Lateral flow devices: agar plug

Further development of a lateral flow
device for OTA

Chris Danks
Central Science Laboratory e
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Methodological problems : oTA producers

Characterization tests may vary depending on different conditions:

v Growth conditions:

v Temperature, water activity, pH,
v"Length of incubation period
v Composition of the medium

v'Detection technique: TLC, HPLC, ELISA....

v’ Detection limit/Quantification

“ Grup de Micologia
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A. niger aggregate: grapes
7% OTA producing isolates/strains

» 0% (0/473) Spain Bau et al. 2005

»1.6% (20/173) Europe/lsrael Bau et al. 2006
»2.4% (2/84) Tunisia Lasram et al. 2007
»2.6% (3/113) Australia Leong et al. 2007

»16.7% (8/48) Argentina Da Rochaet al. 2002
> 30.2% (16/53) Brazil ba Rocha et al. 2002
»28% (37/132) Argentina Ponsone et al. 2007
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A. carbonarius.-%. ora producing isolates/strains

» 100% (101/101) Spain Bau et al. 2005 (CYA)

» 100% (119/119) Europe/lsrael Bauet al. 2005 (CYA)
» 93.6% (44/47) Tunisia Lasram et al. 2007 (CYA)

» 100% (32/32) Australia Leong et al. 2007 (CCA)

> (not isolated) Argentina Da Rocha et al. 2002
> 25% (8/32) Brazil ba Rocha et al. 2002 (YES)

» 0% (0/7) Argentina Ponsone et al. 2007 (YES)

CYA better than YES
B (Bragulat et al. 2001) Grup de Micologia
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A. niger:. first detected producers

Abarca et al. 1994

YES agar better than CYA (Bragulat et al. 2001)

(ppm) YES agar |[CYA
A 75 50.7 1.6

A136 <1 B 2.3

‘. Grup de Micologia
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A. aculeatus/A.-japonicus: grapes
7% OTA producing isolates/strains

> 0% (0/5) Spain Bau et al. 2005

» 0% (0/66) Europe/israel -Bau et al. 2005
» 0% (0/1) Tunisia Lasram et al. 2007

» (not tested) Australia Leong et al. 2007

» (not isolated) Argentina/Brazil Da Rocha et al. 2002

»26.2% (28/107) Argentina Ponsone et ak-2007
> 1.2-8.6 ppm (D.L. 1 ppm)

D.L./Quantification
»25.4% (16/63) Italy Battilani et al. 2003 problems??

> <1 ppb (D.L. 0.7 ppb)
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Asperagillus spp.: from figs

7% OTA producing isolates/strains
»A. ochraceus (n:7)(0%)

»A. melleus (n:7) (0 %)
> A. sclerotiorum (n:2) (0 %)

> A. alliaceus (n:6) (100 %)

»PDB: 4.2 ppm
»YES: 11 ppm

»HPLC-FD, D.L.=-10 ppb Bayman et al., 2002

“ Grup de Micologia
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Penicillium SPP. :endophytic from coffee plants
OTA Detection limit?2?

Vega et al. 2006 (D.L. (apparatus) 0.01 ng)
» A.ochraceus- 5,000-25,000 ppb
» P. brevicompactum 0.037 ppb ?
» P.crustosum 0.074 ppb ?

> P. olsonii 0.025 ppb ?
> P. oxalicum 0.037 ppb ? DroEnsF

YMA (3 months)

Method: Bragulat et al; 2001 D.L. (10-50 ppb)
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Molecular diaghostic methods
Main approaches

ACACCCCCA CT

v'Detection of genes involved in OTA

biosynthesis

v Species specific DNA fragments of
OTA producers

Grup de Micologia
Departament de Sanitat i d’Anatomia Animals



Detection OTA-producing fungi

v Traditional and molecular methods are used

v Differentiate between toxigenic and non toxigenic
“Little is know about OTA genes

i ; ¥
L L oo
i i

Future standardized methods:

» biochips, biosensors, electronic noses, ..
» good accuracy, specificity, sensitivity & reproducibility
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