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Are we at a tipping point when the
tools and approaches common

within bioinformatics finally cross
over into chemistry and provide
compelling use cases?
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INChl TRUST

= To fund development and support of the
IUPAC InChl standard

= Working groups set up by IUPAC
Subcommittee: reactions, organometallics,
polymers, markush, business rules for
structure input
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INChlTRUST

Current members of the
Trust:

ACD/Labs NPG
ChemAxon OpenEye
Elsevier RSC

FIZ Chemie Symyx Technologies
Informa / Taylor & Francis Thomson-Reuters

Wiley-Blackwell
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InChlTRUST

= Project Director: Steve Heller

= Board Chairman: Jason Wilde, NPG
= Secretary: Alan McNaught
= Treasurer: Richard Kidd, RSC
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RINChl

= Reactions

The RINChl Project

The aim of the RInChI project, in the same vain as InChl, is to create a unigue data string to describe a
reaction. Reaction InChls, or RInChls, are such data strings. They use the InChl software and from an rxn

input file a RInChI can be created. The tools for doing this are below, and some helpful information is given in
the help pages.

= Jonathan Goodman
= http://www-rinchi.ch.cam.ac.uk/
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W9 G0 @ InChis 0 - B v i v |k Page - (G Took ~ @ g | B =G & 3

RSCIP.d\mncmgthn Version: 0.2 |&]
Chemical Sciences .

I n C h Is Home Resolver Generator Web Service Configurations News

The InChl Resolver provides online access to a series of tools supporting the generation and look-up of InChIStrings and InChIKeys.

InChI Generation: Convert SMILEs, load or draw chemical structures and convert to InChIStrings and InChIKeys.
InChI Resolver: Input InChIString or InChIKey and lookup the associated chemical structure.
Web Services: Integrate to our web services to perform InChl Generation and Lookup.

Configurations: Learn about the versions of InChl supported by the resolver.

Resolver Examples

RDHQFKQIGNGIED-IKLDFBCSAV
By InChIKey: VXPBDCBTMSKCKZ-UHFFFAOYAL
ADVPTQAUNPRNPO-UHFFFAOYSA-N

- RDHQFKQIGNGIED
?Vcﬁfﬂ‘f VXPBDCBTMSKCKZ
n ey ADVPTQAUNPRNPO

InChI=1/C9H17N04/cl1-7(11)14-8(5-9(12)13)6-10(2,3)4/h8H,5-6H2,1-4H3/p+1
InChI=1/C20H3205/cl1-2-3-6-9-15(21)12-13-17-16(18(22)14-19(17)23)10-7-4-5-8-11-20(24)25/h12-13,16-
17,19,23H,2-11,14H2,1H3,(H, 24,25
InChi=1s,/C3H7N04S/ c4-2(3(5)6)1-9(7)8/h2H,1,4H2,(H,5,6)(H,7,8)
0=C({0C(C[N+](C)(C)C)CC(=0)0)C
By SMILES: 0=CiCC{0)C(C=CC(=0)CCCCC)C1CCCCCCC(=0)0

0=C({0)C(N)C5{=0)0

REST Examples

By InChI:

Get InChI: RDHQFKQIGNGIED-IKLDFBCSAV

0=C({0)C(N)C5{=0)0
InChI=1/C9H17N0O4/cl1-7(11)14-8(5-9(12)13)6-10(2,3)4/h8H,5-6H2,1-4H3/p+1

Get SDF: VXPBDCBTMSKCKZ

Get InChIKey:

Get CSID: RDHQFKQIGNGIED-IKLDFBCSAV

& Powered by
ChemSpider |
|_|_|_|_|_|_|g Intermet |"‘\1DD°/O i

RSCPublishing Inchis.chemspider.com




Version: 0.0.0.0

InChls

Home Resolver Generator Web Service Configurations

A&

Ve

Download MOL Download SDF
ChemSpider ID: 10368587
O=C{N[C@@H](c1cccect)[C@@H](0)C(=0)0[C@H]ACIC@@]6(0)[C@@H](0C(=0)c2ccccc2)[C@H3[C@@](C)H[C@@H](0)IC[C@H40C[C@@]
MOCCI=OIC=0)C@H][OC(C)=oNC{=Ca/C)[C@]6(C)C)cTecoceoeT

Mol
o eculaf C.HgyNO,
Formula:

SMILES:

Molecular
Weight: 8539061

InChI=1/CA7THE1NO14/c1-25-31(60-43(56)36(52)35(28-16-10-7-11-17-28 4 8-41(54)29-18-12-8-13-19-29)23-47(57)40(6 1-42(55)30-20-14-9-15-21-30)36-45
InChl (v1.02b): (6,32(51)22-33-46(38,24-58-33)62-27(3)50)39(53)37(59-26(2)49)34 (26 )44(47 4)5/h7-21,31-33 35-38,40,51-52,5TH.22-24H2 1-6H3 (H.48 54)t31-.32-
33+ ,35-36+ 37+,38- 40- 45+ 46- 4T+/m0/s1
InChl Key o 10 oNZNIXQF -MZXODVADBY
{v1.02b):

InChI=1/CATHE1NO14/c1-25-31(60-43{56)36(52)35(28-16-10-7-11-17-2848-41(54)29-18-12-8-13-19-29)23-47(57)40(6 1-42(55)30-20-14-9-15-21-30)38-45
(6.32(51)22-33-46(38,24-58-33)62-27(3)50)39(53)37(59-26(2)49)34 (25 )44(47 4)5/h7-21,31-33,35-38,40,51-52 57TH,22-24H2 1-6H3.(H.48 54t 31-32-
[33+,35-36+ 37+.38- 40- 45+ 46- 4T+/m0/s1/h48H

InChl (v1.02b,
fixedH):

InChl Key (v1.02b, oo onzZNJXQF-GXKQXQCDDN
fixedH):

INChI=1S/C4TH51NO14/c1-25-31(60-43(56)36(52)35(28-16-10-7-11-17-28)48-41(54)29-18-12-8-13-19-29)23-47(57)40(61-42(55)30-20-14-9-15-21-30)38-45
InChl {v1.02s): (6.32(51)22-33-46(38.24-58-33)62-27(3)50)39(53)37(59-26(2)49)34(25)44(47.4)5/h7-21,31-33.35-38.40,51-52 6TH, 22-24H2 1-6H3,(H,48.564't31-,32-
. 33+.35-36+ .37+ ,36- 40- 45+ 46- 47+/m0/51

InChl Key o 111c ONZNIXQF -MZXODVADSAN
(v1.02s):
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Linked to literature

InChl Key (v1.02b, - \\11omMLDIMFJA-DPAQBDIFBB
fixedH):

InChl {v1.02s): InChl=15/C27H460/c1-18(2)7-6-8-19(3)23-11-12-24-22-10-9-20-17-21(28)13-15-26(20 4)25(22)14-16-27(23,24)5/h 9,18-19,21-25,28H,6-8,10-17HZ.1-
: T AH3M9- 21+ 22+ 23- 24+ 25+ 26+ 27-/m1/s1

InChl Key (v1.02s): HVYWMOMLDIMFJA-DPAQBDIFSA-N

References: |jcyel Mathieu. Novel neutral imidazole-lipophospheramides for transfection assays. Chemical Communications, 2008
[DOI: 10.1039b805226¢]

Aparicio Jesus F.. Microbial cholesterol oxidases: bioconversion enzymes or signal proteins?, Molecular BioSystems, 2008
[DOI: 10.1039bT17500k]

Mumata Munenori. Creation of polynucleotide-assisted molecular assemblies in organic solvents: general strategy toward the creation of
artificial DNA-like nanoarchitectures, Organic & Biomolecular Chemistry, 2008
[DO: 10.1039/bT13354e]

Gater Deborah L.. Formation of the liquid-ordered phase in fully hydrated mixtures of cholesterol and lysopalmitoylphosphatidylcholine.
Soft Matter, 2003
[DO: 10.1039/b7T10726a]

Tawakol Ahmed. Intravascular detection of inflamed atherosclerotic plagues using a fluorescent photosensitizer targeted to the
scavenger receptor, Photochemical & Photobiological Sciences, 2008
[DO: 10.1039/bT10746c]

Tadashi Yoshida, Akira Honda, Hiroshi Miyazaki and Yasushi Matsuzaki. Determination of Key Intermediates in Cholestercl and Bile Acid
Biosynthesis by Stable Isotope Dilution Mass Spectrometry, Analytical Chemistry Insights 2008:3 45-60
[Da: ]

Polozov et al.. Progressive Ordering with Decreasing Temperature of the Phospholipids of Influenza Virus, Mature Chemical Biology, doi:
10.1038/nchembio 77, published online 2 March 2008
[DOI: 10.1038/mchembio.T7]

IMeloni et al.. Metal swap between Zn7-metallothionein-3 and amyloid-beta Cu protects against amyloid-beta toxicity. Mature Chemical
Biology, doi: 10.1038/nchembio_89, published online 4 May 2008.
[D2: 10.1038/mchembio.89]
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Resolve the skeleton

InChl, InChlKey or SMILES: [RCINICOMZMNJXOF |




Serve Up Services

The following operations are supported. For a formal definition, please review the Service Description.
GeneratelnChl
GenerateInChIInfo
¢+ GenerateInChIKey

ResolveInChIKey

RSCPublishing




NCI| Resolver

NCI/CADD Home

Chemical Identifier Resolver beta

Structure ldentifier:

Representation: Standard InChlKey -

Beta: This is a preliminary release of this service. Please tell us here if you encounter any problems.
visit our new blog.

= So we need a Resolver Protocol

RSCPublishing




Publishers’ semantic markup
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RSC and mining

Bacterial surface-associated proteins play essential roles in mediating pathogen—host mteractions and represent
prvileged targets for anti-adhesion therapy. We used atormmc force microscopy (AFMD) to mvestigate, in vive, the
hinding strength and surface distribution of fibronectin attachment proteins (FAPS) i Myveobacierium bovis bacilius
Calmette-Guénn (BCG), We measured the specific banding forces of FAP: (~00 pl) and found that they mereased
with the loading rate, as observed eatlier for other receptor—ligand systerns. "We also mapped the distribution of FAP:,
revealing that the proteins are widely exposed on the mycobactenal surface. To demonstrate that the protems are
surface-assoctated, we showed that treatment of the cells with pullulanase, an ensyme possessing carbohydrate-
degrading actiwities, o with protease, an enzyme that conducts proteclysis, led to a substantial reduction of the FAT
surface denstty. A similar trend was also noted followang treatment with ethambutel, an antibiotic which inthibits the
synthesiz of cell wall polysacchandes. The nanoscale analyses presented here complement tradifianal reatesmie and

molecular biology approaches for the functional analysis of surface-associated pro
novel anti-adhestve drags.

Insight, inmovation, integration

studying the structure and fiunction of bactenal cell adhesion protemis—referred to as adhesins—is essential given

RSCPublishing




Enhanced HTML

Proteolysis

Definttion: The chemical reactions and pathways resulting in the breakdown of a protein by the destruction of
the native, active configuration, with the hydrolysis of peptide bonds.

D GO:O00E505

Synonyms:
e peptidolysis
o ATP-dependent protealysis

Articles referencing this term

Microcins, gene-encoded antibacterial peptides from enterobacteria

Sophie Duguesne, Delphine DestoumieusGarzdn, Jean Peduzzi and Sylvie Rebuffat, Mat Prod. Rep., 2007
24,708

DOE 101039516237 h

The type | fatty acid and polyketide synthases: a tale of two megasymhases
Stuart Smith and Shiou-Chuan Tsai, Nat Prod. Rep, 2007 24 1041
DO 101039hE036000
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Why are we doing this?

A solution looking for many problems
= Enhanced reader experience

= Current awareness
= |nformation retrieval (pre-indexing)

RSCPublishing




Database

Text mining (Oscar) Manual QA

http://www.sciborg.org.uk/

http://oscar3-chem.sourceforge.net/

RSCPublishing Enhanced RSS




Resources we use

Static
IUPAC Gold Book

Dynamic
OBO biomedical ontologies, especially ChEBI

RSC ontologies (http://www.rsc.org/ontologies)

CMO, RXNO, MOP (and more to come)

RSCPublishing




RSC Ontology development

Annotations to a particular ontology are a
moving target

And we can’t guarantee completeness

RSCPublishing
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Saved Linstructured
Statistical Clustaring Search in Informaton Saarch Search

Analysis Cailegorizing  WWork Flow Backbona Applications Superplatforms

1996 1998 1999 2001 2004 2006 2007

Stephen Arnold
Search: The Three Curves of Despair
March 2008




ChemMantis

Accepted: 20 February 2004 7 Published: 24 February 2004

msidine | o-vamllin | Schif bases, biclogical activity.

x|lce of an azo funchionality in 1

o-vaniliin
ChemSpider Entrez MesSH Google Wiki

onding Schuff bases. Their

OH (.I';Ha
O

RSCPublishing




Deposit Structures

Synthesis of 2-hydroxy-3-methoxy-35-(4-methoxyphenylazo) benzalde

...... Fianssnsnsnsiasnssnsnssnsnnnnnnnnsinsnsnnninnnsnnsnsnnnnanansiatunsnsnssdinnannnnarinnnannnnnnnnnnnnn

A. A Jarrahpour*, .
Chemical Name

2-hydroxy-3-methoxy-5-(4-
Department of Chen| Methoxyphenylazo) benzaldehyde I8phira; 71454, Tran Te
ChemSpider Entrez MeSH Google Wiki

jarrah/@chem susc.a

Received: 8§ Octobe] ished: 24 February

Kewords : azoaldeh

Diazo compdnds

the

methoxy groups. Rg Edit Deposit Clear Good Bad

presented in the near

RSCPublishing o Y 10




Annotation: where and when?

Pre-publication? At publication? After publication?

(by authors) (by editors) (by the crowd)

? Prospect ChemMantis

RSCPublishing




Challenges

Open problems

= Chemical structures from images

= Productive identifiers for productively-named
entities

Putting ChemMantis and Prospect together

= Backfile (to 1841)
= Community curation

RSCPublishing




Subscribe Register Submit manuscrpt My account

nature :
chemistry

Journal harne = Current Izsue > Article > Full text > Compound 9

Search [RUESEIHE

Compound 9

From the following article

Asymmetric total syntheses of {(+)- and {-)-versicolamide B and biosynthetic implications
kKenneth &, Miller, Sachiko Tsukamoto & Robert M. Williams

Mature Chemistry 1, 63-68 (2009) Published online: 19 March 2009

doi:10.1038/nchem.110

wark from our laboratory?, as well as that from Sammes2 al
revealed that these alkaloids are all derived from one or two = ) )
. K . X . Supplernentary information
isoprene units, tryptophan, and a cyclic amino acid such as t

-methylproline or pipecolic acd, Significant experimental evic + back to article

the bicyclo[2.2.2]diazaoctane core common to all of these n.
hiosynthetically via an intramalecular hetero-Diels-Alder (IM
S-hydroxypyrazin-2( 1-onet2, Indeed, we have applied s
strategies to the total synthesis of several of these prenyla
including p,L-stephacidin & (refs 11,12), o,L-brevianamide B
p,L-marcforting C (ref, 16), o,L-notnamide B iref 127 no-an
17,18), and, most recently, o.L
199, '

Within the family of prenylatec
core, two distinct stereochemi: )
configuration at the C19 stere : er
wWhereas the brevianamides 9 and 10 possess an andl relat
the members of the paraherquamide and notoamide family,

Compound 9

7, possess a syn relative configuration. To date, all of the st {-]-Bravianamide &

also possess a syn confiquration (C6, stephacidin numberin
notable exception, versicolamide B (8; ref. 200, Owing in par
stereochemical anomaly, versicolamide B (8) attracted our ir
hingenetic and a synthetic perspective. Synonyms

Wiew in PubChem

Wiew in 20 (5 KB] | Download CML file (4 KB) | Download Chembraw file of structure (4 KB

&5 mentined above, it has been hypothesized that the bicyc (Sgplgoégg,E?:S—Sgaég)a_—(iminomethano)—lH—cyclopent(f)indnIizine—?(8H),2'—(2H)indo|e)—3',5,1D(1'H)—trione, 2,3,8a,9tetrahydro-2,8-dimethyl-,
core common to all of these natural products arises biosyntt ' * '

reaction, and evidence is mounting that this key transforma
enzyme-mediated. Enzyme-catalysed Diels-alder reactions | Molecular Weight: 365,43

Elemental Analysis: C, 69.02; H, 6.24; W, 11.50; O, 13,13

InChI=1/C21H23N303/c1-18(2)14-10-19-8-5-2-24(19)17(27)20{14,23-16(19)26)11-21(18)15(25)12-6-3-4-7-13(12)22-21
/h3-4,6-7,14,22H,5,8-11H2,1-2H3,(H,23,26)/t14-,19+,20+,21-/m0/s1

InChIKey: MWOFPQAPILIIPR-DIJZHVIBEC

N N standard InChI= 15/C21H23N303/c1-18(2114-10-19-8-5-9-24(19)17(27)20{ 14,23-16(19)26)11-21{ 18)15(25)12-6-3-4-7-13(12)22-21
‘ Pu IS Ing /h3-4,6-7,14,22H,5,8-11H2,1-2H3,(H,23,26)/t 14-,19+,20+,2 1-/m0/s1

Standard InChIKey: MWOFPQAPILIIPR-DIIZHVIESA-N

Chemical Formula: Czi1HzzMNz03




InfoChem

= Chemisches Zentralblatt
= Digitised
= Structure searchable
= 98k unigue names
= 48k unique structures

= Text searchable from
FIZ Chemie

RSCPublishing




Microsoft External
Research

& Organization within Microsoft Research that engages
In strong partnerships with academia, industry and
government to advance computer science,
education, and research in fields that rely heavily
upon advanced computing

' Initiatives that focus on the research process and its
role in the innovation ecosystem, including support
for open access, open tools, open technology, and
Interoperabllity

 Developers of advanced technologies and services
to support every stage of the research process

RSCPublishing




Ontology Add-in for Word 2007

P L
5 THE METIORSL CENTER FOR

S hru—m BIOMEDICAL ONTOLOGY

l 1 | Lni i F Calify i
- Hl\-'l.'l"‘.\'l'ly' ¥ ALTNOT Na
commons Services: Onto ogy_ el
download web service '

» John Wilbanks e Phil Bourne

Adicrosoft Word

. | -
Combria ooyt 12 - A AT = z
o AaBbCel | AsBbCeI AaBbC AaBbeer

/&
B s Il - abe % X' Ag-lBFe g : : £

Styles -

1| BioLit info Pane { Ontology Term Viewer)
g Tems | Browse

tuberculosis

Intent: Term iopmtes and fubereulosis: the impact of the diabetes epidemic on |
recognition | | [l e e
& disambiguation . | “
based on OBO or
OWL formats
Relationships:
Ontology

_ browser

in India in 20, 'O ther, Were an estimay, <0.7 m n adults wit, ts 2
2 8re wy
e estimate . illion dul ith diab,
o, 2000 th d 20, a Yt diabetes, and 00,000
L

i

Words: 1280 5

Source code and binary:
http://research.microsoft.com/ontology/

RSCPublishing




Chem4Word — Chemistry Drawing in Word

Author and edit 1D and 2D
UNIVERSITY OF

» Peter Murray-Rust | ,
tvere extracted and converted into dichotomous informaty to give th -
® \] 0 e TOW” S e n d least 50% pain relief over 4 to 6 hours. Relative benefit andinm::;::teez::r::j::; g/ '

calculated, The percentage of patients with an CI7M2402

o J I m Down I n g remedication were also calculated,

¥ adverse event, number-needed-to-F

Intent: Recognizes
chemical dictionary and o _
ontology terms )T N~ ermasca

o

. “ya‘roxypmpane ~1,23- tricarboxylic acje
L

o 397 | o

<molecule id="m1">

<atomArray>
<atom id="al" elementType="C" x2="-2.9149999618530273" y2="0.7699999809265137" />
<atom id="a2" elementType="C" x2="-1.5813208400249916" y2="1.5399999809265137" />
<atom id="a3" elementType="0" x2="-0.24764171819695613" y2="0.7699999809265134" />
<atom id="a4" elementType="0" x2="-1.5813208400249912" y2="3.0799999809265137" />
<atom id="a5" elementType="H" x2="-4.248679083681063" y2="1.5399999809265137" /> . . .
<atom id="a6" elementType="H" x2="-2.914999961853028" y2="-0.7700000190734864" /> .
<atom id="a7" elementType="H" x2="-4.248679083681063" y2="-1.907348645691087E-8" /> Rel at' ons h | p S: N avi g ate
<atom id="a8" elementType="H" x2="1.0860374036310796" y2="1.5399999809265132" />

</atomArray>

"hond stomRels2="al a2"order="1" > Intelligence: Verifies and link referenced
<bond atomRefs2="a2 a3" order="1" /> g . C h e m iStry

validity of authored
chemistry

<bo

-  Data: Semantics stored

<bo
</bot

s4 in Chemistry Markup
NGRS Available soon:
RSC Publishing http://research.microsoft.com/chem4word/




OreChem — the Chemical Semantic Web (?)

« Large collaboration project focusing on interoperability Participating Institutions:
« At-source capture of chemistry data * University of Cambridge
« Chemical structure search .

Cornell University
« Compound object authoring

« Retrospective harvesting of chemistry data
« Reuse through common ORE data model
« Semantic authoring

| TN
- - . n -
« Virtualized triple storage I {quxTﬁ University of Southampton

* Indiana University
* Penn State University

* University of Queensland

]

5 E " . :. ::' L . 1 -::.
experiments S/ : > I i
— documents I E sdentists
text measurements g

data

4 data molecules -



Extraction of NMR data

= PDF

= Extraction of lines,
polylines, text

= CML spectrum

= Mark Borkum, Southampton

RSCPublishing




Semantic Enrichment of the
Scientific Literature (SESL)

Pistoia-funded EMBLEEI 33380 8
EBI
Elsevier, NPG, OUP, RSC

Oct 2009 — Oct 2010

RSCPublishing




A Production Service

Pistoia |
Allance
Consumer
Side
Exemplar

Application

Ee'vce Layer i Sid Fublic Ee"..rce Layer | Std Public Ee'vce Layer | Std Public Se'vce Layer | Sd Public
| fassriond r..1e1.|1 Data Mgmt ! | Vocshuleries fazsrion & Meta Data Mgmt ; | Vocabulerios fassrion & Meta Diata Mgmt | "ocabularios faazrion & Mata Data Mgmt | "ocabularios
Ta"afc'n Ta"ame ! Buzness Ta :afn'n Tranalste | Buainesa Ta"ﬂfn'n Tn ame i Bualnzas Ta:afn'n Ta :ame i Bualneas

- D e Rules S T T T, Rulss ———— [e— u-u-u{ Rulss s u---u} Rules
r-1eg rator ! [ ! Iniegratar Inisgratar

Broker Org #1

&

Corpus 1 - Ok 3 . Corpus 5 - DI:I?
Db 6

Db 2 Carpus 4

Broker Org #2 Broker Drg #3 Internal Brnker

Cnrpusﬂ i Db 11 . Cnrpus‘laﬁ Db 15 -

Db 10 Corpus 12 Db 14 Corpus 16

Cnrpus 8

Supplier
Side



SESL deliverables

= Pilot to deliver target-disease assertions
= Publication of data, application and web
service standards

= S0: to deliver standards for semantic
delivery

RSCPublishing
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CEEY @©F ITHE EVEFELIERE
Wihat will the city of tomorrow be like? Here is the siant glastic, metal, and
anbreshable gliss city of the st certusy. A oty of science, of atomic
eoeear. of space travel; and of high culiure. Sea page 240 far complate

i|
N

e
113

W

-.'|I||'
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Are we there yet?

= |nChl Trust
= Compound standards
= Reaction InChls
= Resolver Protocol

= Pistola/EB
= Semantic standards for web services

= Microsoft/Academia

= oreChem
= Chem4Word

= Semantic markup by publishers
RSCPublishing




Plan: TAS (5 cohad
ol ff?ff;aﬂ Zo dol

.‘ -
fl -~
Innovators Early Early & Late
Adopters Majority
_:.’;}-51- -?r;r Iy \5 ) 5
eohad V=24 do!

RSCPublishing
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vou Support!
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Microsoft Research
Pistoia Alliance

Steve Arnold

RSCPublishing




Richard Kidd

RSCPublishing

metabolite profiles indicating that epigenetic modifiers impacted
fungi in a manner that was functionally distinct from that of a
general cytotoxic response. Interestingly, a combination treatment,
composed of a DNA methyltransferase inhibitor and Listone
deacetylase inhibitor, was tested and determined . L: only
modestly effective due to significant growth restricti 'n and/or
generation of metabolite profiles dominated by the cffects of
a single component in the mixture (e.g effects of individual
compound treatments were not additive as a mixture).

In order to probe the nature of metabolic remodeling induced
by epigenetic modifier treatment, two fungi were selected for scale-
up studies. The first isolate was obtained from a tidal pool along
the coastline of Casco Bay, Portland, Maine, USA, and identified
as Clad ium clad fvides by lysis of a 300 base pair
sequence of the D2 region of the 265 large ribosomal subunit
rRNA gene and morphological considerations.t This culture
exhibited divergent responses to the small-molecule epigenetic
modifiers S-azacytidine and suberoylanilide hydroxamic acid
which led to dramatic restructurisg ®its secondary metabolome
with both treatments (Eiz 1A, Clfires ment of C. cladosporioides
with 5-azacytidine eliciteline de novo production of several
oxylipins, theee of whick ‘were characterized by NMR and MS
analysist @592, 127)- 1 -hydroxyoctadeca-9,12-dienoic acid (1),
its methyl eszr (2), and glycerol conjugate (3) in substantial yields
(Fig. 17, Tlhe produgiion of these compounds is of co't 1acrable
intercst sinc these Lypes of metabolites are widely recognized
for the - imp ortant roles as intra- and inter-species cell s maling
molecu es. Incont ast, suberojlanilide hydroxamic acid ‘nduced
the prc ductios of a complenatin s of perylenequinones,two of
which vvere chirasterizci as new inetabolites, cladochrom's F (4)
and G (5), alotg with four known cladochromes A (6) B (7,
D (8), 'nd E ()" nd calphostin B (10) (Fig. 1D. and see ©.slf).
This is remaz&ablcisince this ishe firstmeported co-c.cirrence
of such an e.tensive iange of cladvchro'ni-calphostir met: bolites
from a_ing le source, Moreover, the identifization of 6 and | under
epige’__io ‘mn'atic  istgignificant Snce “hese rompour s were

miquekproducts of “lad sporium fafection
of edlings, yohcould et b2 obtaines from an
(] mono-culture ement tions."” Waile it was
t 6 and 7 might or thé,prodycts of mixed
biosiiiifesis.fthe.r Selstt ‘nction in
subc L yiawbde by roxamic S0 tpfate . Clados
that "heir biogenesis is normally thtly regaiaicd
son ¢ yet undefined host-specific sigt2 g event
“'he second fungal isolats™was ot' “wined fron. the Imq_. I
a (ifth instar luna mot! (Actias hea; Seturniidae) larva that
wis cultured on an gxclusive diev of =veet gt (Liguidambar
st raciflua L.; Hamimelidaceae) leavy s, Initial ch o -
th: fungus by anafysis of the 265 rRNA gene gave | S0

hotaology to | 'I_rfr»pc' disciformis. While contesd cuj,ares of this

Diavzype sp. were relatively void of any sefondary metabolites,
addition of S-azacytidine triggered alsignificant Change in the
organitx s metabolic profile (Fig. 2A). "sSulting it 14 production
of twi new polyketides, lunalides A (11) and B (12) (Fig. 2B). It is
interesting to note that one other non-epigenetic culture treatment,
elicitation with E. coli,T resulted in the biosynthesis of 11 and 12
which were otherwise repressed under axenic culture conditions.
The results suggest that their production is under specific control
of a unique environmental cue.
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The succ new natural products
from fung il Snn_ 81 e ile epigenetic modifiers
indicates that this technique 1s a vo.y promising and rational
approach for the native expression of silent biosynthetic pathways.
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