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PNNL fungal research funded by the DOE
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We experiment with
filamentous fungi
because they...

» Digest biomass

» Utilize C5 and C6 sugars
« Grow at low pH

* Produce enzymes & organic acids
* Produce ethanol

» Are a potential platform for
Advanced Biofuels




PNNL/JGI Fungal Genome Sequencing Projects

Aspergillus aculeatus Gonapodya sp.

Aspergillus brasiliensis Neurospora crassa
Aspergillus carbonarius (2) Orbilia auricolor
Aspergillus niger Orpinomyces sp.
Aspergillus tubingensis Phycomyces blakesleeanus
Catenaria anguillulae Piromyces sp.

Cochliobolus heterostrophus Tremella mesenterica
Coemansia reversa Trichoderma atroviride
Conidiobolus coronatus Trichoderma reesei
Cryphonectria parasitica Trichoderma reesei

Blue = PGDB and curation underway

JGI genome-to-PFF pipeline built by Sebastian Jaramillo-Riveri
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Fungal Genomics Core Research Projects

Genomics: Improved transformation for A. niger and T. reesei.
Analysis of A. niger polyketide synthase (PKS) genes. SNV analysis
of highly mutagnenized, cellulse overproducing T. reesei strains.

Proteomics: Analysis of A. niger mutant strains using an Orbitrap
mass spectrometer.

Hyper-productivity and consolidated bioprocesses: Itaconic acid
production in A. terreus.

Pentose utilization in filamentous fungal: Study of pentose
utilization during A. oryzae fermentation.

Alternative renewable fuels from fungi: Polyketide, isoprenoid and
fatty acid biosynthesis for advanced hydrocarbon biofuels. NMR
analysis of candidate biofuel precursor strains.

Metabolic Process Modeling and Data Integration \gﬁ/

Pacific Northwest
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Aspergillus niger genome scale metabloic model from the

Nielsen group at DTU/Chalmers

rn:m:Fs:::mn:l&m“:rrrmmm:m:

U ¢ v v \

| hadl .. From review of
—— L 7 371 articles

Tinnd
T

AT — = = . i Features:
=« N L 3 871 ORFs
/S 2/, - 3 #1045 metabolites
o (i 1190 reactions
- *Mitochondrial
3 Compartment

4.
Glyoxylate shunt ,

1.2.1 GLm 00

-1 -
L FADH, F = . & 5
\ B § :{ 7
= FADmM
A 16
o o B
SUCCm NAD|
o g7 ¥ Vsuccsalm A  aaam % L ==
a &TPm U B LE1.4 Al Tt
i Coam - GABA shunl P\ NADH i E
i ;
P : =
’ 814
s 4 |
;

SUCCOAm 4212, AKGm
GDPm 1

mmmmm

Mikael Rgrdam Andersen,” Michael Lynge Nielsen,! and Jens Nielsenla \{
Mol Syst Biol. 2008; 4: 178. Pacific Northwest

MATIOMNAL LABORATORY



Using Flux Balance Analysis (FBA) in A. niger to predict
potential antifungal targets in Aspergillus fumigatus

Essential gene analysis

Gene deletion collection
(Transposon mutagenesis, antisense
based approach, heterokaryon rescue

technique, promoter replacement)

|

|

|

|

, |
| Screening
|

ESSENTIAL GENES
identification

Jette Thykaer, Mikael Andersen, and Scott Baker ESSENTIAL
Medical Mycology 2009;47 Suppl 1:5S80-7.

Essential pathway analysis
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A. niger genes predicted to be essential by FBA were blasted against the

A. fumigatus and Homo sapiens genomes to find possible orthologs
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Table 1 Potential antifungal targets in 4. fumigatus

EC no. Essential enzyme

A. fumgatus

Additonal info

gene ID
Amino acids biosynthesis
54.99.5 Chorismate mutase Afu5g13130  Aromatic
2.4.2.18 Anthranilate phosphoribosyl fransferase Afu4g11980  Aromatic
2.1.1.17 Phosphatidylethanolamine N-methyltransferase Afu2g15970  Aromatic
4.2.1.51 Prephenate dehydratase Afu5g05690  Aromatic
2.5.1.54 3-deoxy-7-phosphoheptulonate synthase Afu1g02110  Aromatic
4.2.1.19 Imidazoleglycerol-phosphate dehydratase AfuBg04700 His
3.5.4.19 phosphoribosyl-AMP cyclohydrolase Afu1g14570 His
3.1.3.15 Histidinol phosphatase Afu4g04030 His
1.1.1.23 Histidinol dehydrogenase Afu1g17660 His
2.4.217 ATP phosphoribosyltransferase Afu7g04500 His
1.1.1.3 Homoserine dehydrogenase Afu3g11640 Lys, Gly, Ser, Thr
2.7.24 Aspartate kinase Afu5g05590 Lys, Gly, Ser, Thr
1.2.1.11 aspartate-semialdehyde dehydrogenase Afu3g06830 Lys, Gly, Ser, Thr
2.3.3.14 Homocitrate synthase Afu4g10460 Lys
1.1.1.86 Ketol-acid reductoisomerase Afu3g14490 Val, Leu, lle
2.3.1.31 homoserine O-acetyltransferase Afu5g07210  Met
2.1.1.13 Methionine synthase Afu4g07360 Met
Propanoate metabolism
4.1.3.30 2Z-methylisocitrate lyase Afu6g02860
4.21.79 2-methylcitrate hydrolyase Afubg03730
Fatty acid biosynthesis
2.1.1.71 Methylene-fatty-acyl-phospholipid synthase Afu1g09050
2.3.1.38 [ACPJacetyltransferase Afu3g04220
2.3.1.85 Fatty-acid synthase Afu3g04210
Pyrimidine and purine metabolism
1.8.1.9 Thioredoxin reductase Afu6g09740
2.4.2.10 Orotate phosphoribosyltransferase 1 Afu2g11290
4.1.1.21 Phosphoribosylaminoimidazole carboxylase Afudg12600
Cell wall biosynthesis
2.4.1.34 1,3-beta-Glucan synthase Afu5g05770
3.1.3.12 Trehalose-phosphatase Afu3g05650
Sterol biosynthesis
2.5.1.21 Squalene synthase Afu7g01220
2.7.4.2 Phosphomevalonate kinase Afu5g10680
NADH/NADPH metabolism
2.4.2.19 Nicotinate mononucleotide pyrophosphorylase Afu3g05730
Urea and metabolism of amino groups
2.3.1.35 Glutamate N-acetyltransferase Afubg08120
Manitol biosynthesis
1.1.1.17 Mannitol-1-phosphate 5-dehydrogenase Afu2g10660

Predicted antifungal

drug targets

Jette Thykaer, Mikael Andersen,
and Scott Baker
Medical Mycology 2009;47 Suppl

1:S80-7.
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Ethanol overproduction by Aspergillus oryzae as a model for

pentose utilization in consolidated biofuel production

* A. oryzae has
been used for
over 1000 years
to saccharify rice
for sake brewing.

e [t's the national
fungus of Japan!

Pacific Northwest
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Flux balance analysis (FBA) to optimize

ethanol production in A. oryzae
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Stoichiometric network reconstruction and analysis

(3) Compare to

' |
' |
' |
BT | | :
Annoated oresence i i expe_rlmental
- Stoichiometry | hL - i physiology
BioCyc - = | Reaction Set |
KEGG. .= - Localization | | l |
H - s I I
BRENDA, . Blomase | | |
Etc. Pathway : Debugging :
Databases ATP requirements | ! |
| o feq = S (stokchiomatricn | A
Upperfiower Bounds | Seocriotiies | Experimental
= = L
- : 10o010-1-1000000 :
Llemﬁ.-g Information Sources : Metabolic Model :
4 | . I
| (2) Build a | |
I -
(1) Assemble | Mathematical |
' |
Network No i Model i
| |
' |
| |
' |

Rocha I, Forster J, Nielsen J. L
Methods Mol Biol. 2008;416:409-31. h

Applications




Stoichiometric network reconstruction and analysis

1. Draft reconstruction

11 Obtain genome annotation.

2| Identify candidate metabolic functions.
3| Obtain candidate metabolic reactions.
4| Assemble draft reconstruction.

5l Collect experimental data.

’

2. Refinement of reconstruction

6l Determine and verify substrate and cofactor usage.
71 Obtain neutral formula for each metabolite.

8l Determine the charged formula.

9l Calculate reaction stoichiometry.

10l Determine reaction directionality.

111 Add information for gene and reaction localization.
121 Add subsystems information.

131 Verify gene—protein-reaction association.

141 Add metabolite identifier.

15l Determine and add confidence score.

161 Add referances and notes.

171 Flag information from other organisms.

18| Repeat Steps 6 to 17 for all genes.

191 Add spontaneous reactions to the reconstruction.

201 Add extracellular and periplasmic transport reactions.

211 Add exchange reactions.

22| Add intracellular transport reactions.

23| Draw metabolic map (optional).

24-32| Determine biomass composition.

331 Add biomass reaction.

341 Add ATP-maintenance reaction (ATPM).
35| Add demand reactions.

361 Add sink reactions.

371 Determine growth medium requirements.

Data assembly and dissemination

95] Print Matlab model content.
961 Add gap information to the reconstruction output.

1§

4. Network evaluation

43-44] Test if network is mass-and charge balanced.
45| Identify metabolic dead-ends.

46-48| Perform gap analysis.

49| Add missing exchange reactions to model.
501 Set exchange constraints for a simulation condition.
51-58I Test for stoichiometrically balanced cycles.

591 Re-compute gap list.
60-65| Test if biomass precursors can be produced in standard medium.
661 Test if biomass precursors can be produced in other growth media.
6775l Test if the model can produce known secretion products.

76-781 Check for blocked reactions.
79-801 Compute single gene deletion phenotypes.
81-821 Test for known incapabilites of the organism.
83| Compare predicted physiological properties with known properties.
84-87] Test if the model can grow fast enough.

88-94| Test if the model grows too fast.

N

3. Conversion of reconstruction
into computable format

38! Initialize the COBRA toolbox.
39! Load reconstruction into Matlab.
401 Verify 5 matrix.

41| Set objective function.

42| Set simulation constraints.

Thiele and
Palsson, Nature
Protocols, 5(1):
93-121, 2010.

Figure 1 | Overview of the procedure to iteratively reconstruct metabolic networks. In particular, Stages
2-4 are continuously iterated until model predictions are similar to the phenotypic characteristics of the
target organism and/or all experimental data for comparison are exhausted.




Estimated time requirements for constraint-based reconstruction

and analysis (COBRA) from Thiele and Palsson

Draft reconstruction days to weeks

Collect experimental data ongoing throughout process
Manual reconstruction refinement months to a year

Determine biomass composition days to weeks
Mathematical model generation days to a week

Network evaluation (debugging mode) week to months

Data assembly and dissemination days to weeks

Nature Protocols, 5(1): 93-121, 2010.

Pacific Northwest
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Concept of Flux Balance Analysis (FBA)

A steady-state model where all inputs and outputs sum to zero.

Uptake: v,

Biomass
accumulation is
typically the Objective
Function for FBA

Uptake: v, Biomass: vy
Flux legend:

Exchange ‘

Intracellular EXCI’eteq
Ohbjective Metabolite

>~z

http://bio.freelogy.org/w/images/1/14/Metabolic-network.JPG  p.cific Northwest
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Constraining an uptake flux

Biomass: vy

Uptake: v,

Flux legend:

Exchange ‘

Intracellular EXCFEteq
Ohbjective Metabolite

http://bio.freelogy.org/w/images/1/14/Metabolic-network.JPG Pacific Northwest
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Simulating a gene deletion

Uptake: v,

P

Biomass: vy

Uptake: v,

Flux legend:

Exchange ‘

Intracellular EXCFEteq
Ohbjective Metabolite

http://bio.freelogy.org/w/images/1/14/Metabolic-network.JPG Pacific Northwest
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Gene deletion to optimize excretion of a specific metabolite

Uptake: v,

P

Uptake: v, Biomass: vy

Flux legend:

Exchange ‘

Intracellular EXCFeteq
Ohbjective Metabolite

http://bio.freelogy.org/w/images/1/14/Metabolic-network.JPG ‘ Pacific Northwest
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Software packages for FBA and related methods

« COBRA Toolbox (MATLAB)

e CellNetAnalyzer (MATLAB)

e OptFlux (v2.2 Windows; v1.37 Windows, Linux)
« MetaFluxNet (Windows)

« Systems Biology Research Tool (Multi-platform Java)

Pacific Northwest
MATIOMAL LABORATORY



Using the COBRA Toolbox in MATLAB

MATLAB 7.6.0 (R2008a) =il
File Edit Debug Deskiop Window Help
ST & B ™ 9 o | @ o 2| @ | current Directory [fhome/arms 170/COBRAToolbox-1.3.3/modlels ][] (&
* Shortcuts [#] How to Add (2] What's New
C)l.ll'llnl Dilec_luly e e |“:,‘ Editor - writeCbModel.m fl__l:ll 2 x!" T |
EEEIER [OEH|smB2e|sD-Aesi|kl- 20800 BB | sk - HODB&0xx
All Files £ |Tvpa ‘Slze |Date Madified |Descnpt\on : = - -10 + | = -1 X % o | @
[ THerrgard_yeast_consensus_model.xml XML File 3928 KB 12717709 10:00... - tﬁlrfﬂmn‘ ererMl:eTimedve] FornEE, ilaNana) |
11wV 1314_NADP2NADF2.xml AML File 3530 KB 4/15/10 1:38 PM T = : L e = = ‘
WV 13 14simple.xls “LS File 277 KB 10/19/10 2:01 ... . t:WI 1teCbMode] Write out COBRA models in wvarious formats i |
1wy 13 14simple.xml XML File 2234 KB 3/3/09 2:54 PM . :
0 iWV1314simple_format_M_.xml “ML File 3532 KB 2/11/10 1:45 PM LIl ¢ |% writeCbModel(model, fornat, f1ileName)
i 121 dsimnle farmnat b % vml M1 File 2539 KR /20410 1:54 PM [l 5 % ..
4] B 1 D 3 % model Standard COBRA model structure
Command History oA x 7 % format File format to be used ('text','x1s' or 'sbml')
561 = QETiNizeCOMGHETCROAET) =] g : fileName File name for output file (optional, default opens dialog box) =
printFluxVector(model, sol.x,true,true,-1,"", "' true) W 0 Moaclie Uneesaed 7 SE /07 =
-diary off o T Windov
diary('20100507_ClucFerm_02_gradient_naone removed_out.x1s') @ New to MATLAB? Watch this Video, see Demos, or read Getling Started X
-model = readChModel() o - SEllE] Y. UOUSIeT (]
%A17ow for unlimited uptake of NH3, 02, H3P04, H2S03 and 1.134 for glucose uptake igg s Zig[e] 2'23115815
-nodel=changeRxnBounds(model, {'2164"' '2166' '2167' '2168' '2169' '1865'},[1000 100d 5393 7;;[(%] [?3‘ 1600
%A1Tow for excretion of CO2 and a lower bound on ATP maintenance 2324 112[c] -» 0.0817887
model=changeRxnBounds (model, {'2163" '1865"'},[-1000 1.971,'1'); 2325 382[c]  -> 2:0856
%Set the objective to maximize growth >> %1imit 02 uptake and optimize fluxes
model=changeObjective(model, {'2324"},1); >> model = changeRxnBounds (modeT, '2166',0.03125, 'u');
%0ptimize fluxes for aerobic growth on glucose >> 501 = optimizeCbModel (model)
sol = optimizeCbModel(model)
“%Begin 02 gradient series sol =
model = changeRxnBounds (model, '2166',8,"'u'); 0
-sol = optimizeCbModel(model) 1 f: O;}gggsl doub
printFluxVector(model, sol.x,true,true,-1,"',"" true) stai: j[_ % auptE]
-model = changeRxnBounds (model,'2166" ,4,'u'); aner: "tomlab_cplex’
SD]. = optimizeCbModel(model) time: 0.0161
-printFluxVector(model, sol.x,true,true,-1,"'"',"" ,true)
model = changeRxnBounds (model, 2166 ,2,'u'); >> printFluxVector(model, sol.x,true,true,-1,'"'," ", true)
sol = optimizeCbModel(model) 2053 787[e]l <=> -1000 |
-printFluxVector(model, sol.x,true,true,-1,'","'" , true) 21863 759[e]  <=> -1.8733 :
-mode] = changeRxnBounds (model,'2166" ,1,'u'); 2164 -> 815[e] 0.00970734 -
sol = optimizeCbModel(model) 2166 -> 816[e] 0.03125
-printFluxVector(model, sol.x,true,true,-1,""," ", true) igz - géé[e] gggéiggigg
-model = changeRxnBounds (model,'2166",0.5,'u'J; g Lel .
Lo 2178 -> 847[e] 1.134
sol = optimizeCbModel(model) 2289 310[c]  -» 1.83437
-printFluxVector(model, SD].x,tll"ue,tll"ue,fl,:' :" ,true) 2307 34[c] -» 0:0250319
-model = charjgeRanounds(mode], 2166',0.25,'u'); 2322 787[e]  -> 1000
sol = optimizeCbModel(model) 2324 112[c] -»> 0.00159345
-printFluxVector(model, sol.x,true,true,-1,"","" true) 2325 382[c] -> 1.90375
-model = changeRxnBounds(model,'2165',0.125,'u'); >> model = changeRxnBounds(model, '2053',0,'1"');
sol = optimizeCbModel(model) »>> s0] = optimizeCbModel (model)
-printFluxVector(model, sol.x,true,true,-1,'","'"  true) || L
.mndel = rhanneRvnRanndsfmorde]l '216A' 0 DAR?S 11! )« [+ |sol = Ad
[ i I KN B I D
[ 4 stan|
3 L]
Becker SA, et al. Quantitative prediction of cellular metabolism with constraint- Pacific Northwest
, MATIOMNAL LABORATORY

based models: the COBRA Toolbox. Nature Protocols 2007;2(3):727-38



FBA model structure in COBRA Toolbox/MATLAB

Composed of vectors and glc-Dle]
matrices for: gle-D
atp

e reaction stoichiometry H
e genes adp
e proteins (enzymes) g6p
» Gene-protein-reaction fop
(GPR) associations de:
 objective function selection h;
e reaction flux constraints g3p
dhap

o O O O o o O o O

o

Becker SA, Feist AM, Mo ML, Hannum G, Palsson Bd,
Herrgard Mjbased. Nature Protocols 2007;2(3):727-38.

o
i 3 EEEFE B

O 0 0 0 0 0 -1)
41 0 0 0 0 0 0
O -1 0 0 0 0
1 0 1 0 0 0 0
1 0o 1 0 0 0 0
1 1 0 0 0 0 0
O 1 -1 1 0 0 0
0O 0 1 -1 -1 0 o0
o o o0 1 0 0 0
O 0 0 -1 0 0 0
o 0o o o0 1 1 0
o 0 o0 0 1 -1 0

/

Pacific Northwest
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First steps of glycolysis
pathway



Simulating metabolism under an O, uptake gradient to

predict optimal ethanol production level in A. oyrzae

Exchange Flux Constraints (mmol gDW-1 hr1)

- NH3, H;PO,, H,SO, Uptake unlimited

- Glucose Uptake of 1.134

-0, Uptake stepwise gradient
from 0.0001 to 10

- ATP Maintain intracellular 1.9

Objective Function
Set as “Growth” to maximize combined fluxes for generating cell
biomass constituents (DNA, RNA, amino acids, lipids,

carbohydrates, etc.) xwf/

Pacific Northwest
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FBA simulation of A. oryzae fermentation on glucose

FBA non-zero exchange flux and growth predictions made with COBRA Toolhox for
A. oryzae iWV1314 model - Glucose with 02 gradient (mmol g DW-1 h-1)

3
2.5 o
+ + o+
5 L TR + Excretion of CO2
|
g T : * m Excretion of Ethanol
= = = * u . .
Predicted 15 le e * * + Excretion of Succinate
W
Flux . Excretion of Acetate
: + 25 Growth
*
0.5 3
+ + + 4+ . o
0 ———— . .

0.0001 0.001 0.01 0.1 1 10
02 uptake upper bound flux constraint

Pacific Northwest
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Predicted ethanol excretion maximum correlates

with a plateau in growth in FBA simulation

-
n

EtOH Qutput Flux

-
n

.
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A genome-wide gene deletion series was conducted under

simulated microaerobic conditions (0.02 mmol gy, hr?)

25 = 1,00000
= _
3 L
5, JM\ 5 0100
ERE: E
- * ! o 00100
o q5-_o=n=-0_r‘ \ £ 0.00100
& } £ /‘
0 - - - & 000010 : : : . -
of001 0001 ODi o1 1 10 00001 00N oM o1 1 10
02 Uptake Flux 02 Uptake Flux

X and Y flux values = in mmol g(DW)! hrt

Unconfirmed result: 11 gene deletions were predicted
to boost ethanol excretion by 1-5%. Xﬁ;/
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FBA simulation of A. oryzae fermentation on xylose

FBA non-zero exchange flux and growth predictions made with COBRA Toolhox for
A. onrzae iIWV1314 model - Xylose with 02 gradient iimmol g DW-1 h-1)

3
2.8
2 -
o [ B i
] : + + Excretion of COZ
Predicted .
Fux |2 = . = Excretion of Ethanal
+ Excretion of Acetate
1 * 25 Growth
.
0.4
*
L
0 * o i o | : _|
0.001 0.01 0.1 1 10

02 uptake upper bound flux constraint

=7
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A. oryzae fermentation results on xylose

120
‘—l\.\ —e— Dry Cell Mass (g)
—m— Xylose g/L —
\.\ —ai— Ethanol g/L

—o— Xyltiol g/L

24 48 72 96 120 144 168 192 216 240

Elapsed Time -Hours
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General “end-user” impressions of currently available FBA

models and software

* “Formatted in SBML” != compatible across
software packages.

* Model validation by growth rate may not
guarantee accurate flux predictions for

metabolites of interest.

* More basic research is needed on how to
determine the true objective function of organisms
under stress, far from idealized growth conditions.

* Metabolic reconstructions should ideally be
community projects rather than competing
products published by individual labs.

* FBA software should be more like an IDE (i.e.,
Eclipse) to support the “write-run-debug-run” cycle
of model development and refinement.

*More automated tools for diagnosing errors in
malfunctioning models are needed.

Pacific Northwest
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Suggested architecture for a collaborative metabolic network

reconstruction & analysis and PGDB data management system

Plug-in component
architecture modeled
after the open source,
Java/Tomcat BioArray
Software Environment
(BASE) package

http://base.thep.lu.se/

*OptFlux

MetaFluxNet

*Systems Biology
@esearch Tool

{..r'"'.-'-_._-___-_--"""\-\
m Dynamic Data DB
k‘'''‘''---.___________.---"""'I-‘l k‘"'''"--—.___.—--""'-.-./
Visualization Analytical Data Cubes for
Generation Calculation Parts Lists Transformed and
Web Web , Mndgl Structures Integrated
Services Services Sé’”“'a““." P;mms“’m Expression Data and
| ! FluxBase
L ™ e ™,
b Client API c AP
Tomecat with JSP [,
VWeb Services AP Hibemate Object/Relational Mapping
N y Data Classes
DB Query Controller
F‘IUQ-'H API Itam GIES&EE
Data Filtering | _ Job Queue
Analytical Algorithms B Batch JQ!D Controller
Import/Export User Session Controller
A A

KCOBRA Toolbox
«CellNetAnalyzer

and Anakytical

FBEA Data Filtering
Algorthm Flugins

..--"""-_-_-_-"""-‘
Model Structure —
ImportExport Plugin
for PGDBs Patiway/
Genome

-y

I L

F Database

hodel Structura Maodal
ImportExport Flugin SEML
for SBML Files Fila
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Data management features in BASE that would be useful in a
collaborative FBA/PGDB computing environment

EIBASE 2.7.0 @ fungen -- - Mozilla Firefox

File Edit Wiew Hiskory Bookmarks Tools  Help

6@ - c x 7T I . |http:,l'll'Fungen.pnl.gu:uv:BDBD,l'baseal' ’*'lf]’ - |'| Google %]
| File | Wiew | Array LIMS | Administrate| Exten5i0n5| Help| 2| @« | -none - = | A jcollett (Jim Collett) « | Il

Array designs

Q Mew... |EE£I Delete ‘ = Restore |§ Share... ‘& Take ownership... ‘|_=| Columns...

2 Import... ‘[} Export... ‘

OO OION hitster page)

| -wiew | presets - j| Name « Platform File features Owner Shared to
£ | | [.-’-‘«ﬁymetrix |:I | | |
1 - ﬁ AsprgDTUas20520F . cdf Affyrnetrix 43776 Scott Baker MG Team
2 r ﬁ DTU aspergillus Tri-species Chip Affyrmetriz 43776 Scott Baker MG Team
3 |_ @ PHMMLTOL1cS204528F Affyrmetriz 60436 Jimn Collett: Biomarkers Initiative

M1 L4) (v 0wy 1 (3 hits, per page)

=l

The development of BASE s currently supported by Lund University through SCIBLL, Previous patrons of the BASE project were the Knut and Alice Wallenberg Foundation and the
Swedish Cancer Society, This server administered by Jim Coffett

> Find: I & mext W Previous s Highlight sl [T Match case

User- and group-level permissions and item ownership facilitate provenance
control in projects with very large datasets and complex analytical workflows.
Pacific Northwest
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Analytical workflow features in BASE that would be useful in a
collaborative FBA/PGDB computing environment

File Edit Yiew History Bookmarks Tools Help

W c x f_lj I . |http:,l,l'fungen.pnl.guv:BDBDIhaseE,l’ ’)':? - I'lGucu;IE: p
|Fi|e ‘ Wiew | Array LIMS | Administratel Extensiansl Help‘ 2| @ | -none - » | M jcollett (Jim Collett) |

Experiments » A. niger Manganese Effects » APT Summarize
Properties |
[] Edit... |-ﬁ Delete ||:DCDml... |'Q2' Help... |

Permissions on this item: Read, Use, Write, Delete

Transformation Plugin & parameters
Name APT Summarize Plugin APT Summarize plug-in
Experiment &. niger Manganese Effects Plugin configuration - none -
Description Bioassay set name MNew binassayset
Experiment A, niger Manganese Effects
Job analysis rma
Job Run plugin: APT Summarize plug-in Raw bioassays DTU_Aniger_H20-1, DTU_Aniger_H20-2, DTU_Aniger_H20-3,
> oo 0o 100 DTU Aniger minueMn-3, DT Aniger_piusMn-1,
Ended 2005-10-02 17:42:27 DTUZAniger:plusMn—Q, IfJTU_.i?nignla;r_ﬂEsMnﬂ '
m Server fungen o

Items related to this transformation
Mone.

Sub analysis tree

&1 Delete ‘t‘j Restore ‘ || Columns... |[}Expnrt.u |
|—viewrpresets- ﬂl Name Spots/Values Reporters Plugin Date o Tools
£ | | | Il I il |
: APT Summarize 2009-10-02
1 - B 53 APT Summarize blug-in e Oy
2 =] &ll Prabes 393984 43776 ikl (D Y @ s
= + 0 —_ : 2009-10-26
3 2 1" Filter: score(3) == 3000 IEP filter plugin e g
a t-1[2) AFFX probes only 558 62 L@ Y &=
g + h —_ : 2009-10-05
5 r B ? Filter: score(6) 6000 JEP filter plugin 16:23:38 i)
6 r lﬁ A, niger probes (IGI prefiz) | 100098 11122 ( k= Y -==

The developrment of BASE is currently supported by Lund University through SCIBLYU. Previous patrons of the BASE praject were the Knut and Alice Wallenberg Foundation and the
Swedish Cancer Society. This server administered by: Jim Collett
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Collaboration with EU partners and JGI

Tracking the roots of cellulase hyperproduction
by the fungus Trichoderma reesei using massively

parallel DNA sequencing

Stephane Le Crom®b=', Wendy Schackwitz??, Len Pennacchio?, Jon K. Magnuson®, David E. Culley®, James R. Collett®,
Joel Martin®, Irina 5. Druzhinina’, Hugues Mathis?, Fréderic Monot?, Bernhard Seiboth®, Barbara Cherry®, Michael Rey",
Randy Berka", Christian P. Kubicek!, Scott E. Baker®*2, and Antoine Margeot32

“Institut National de la Sant# et de la Recherche Medicale. U784, 46 rue d"Ulm, 75230 Parls Cedex 05, France: PInstitut Faderatif de Recherche 36,
Plate-forme Transcariptome, 46 rue d'Ukm, 75230 Parls Cedex 05, France; “Ecole Normale Supérieurs, 46 rue d'Ulm, 75230 Parls Cedex 05, France;
ipepartment of En-er%nr Joint Genome Instibute, 2800 Mikchell Avenue, Walnut Creek, Ca 94538; “Pacific Northwest Natlonal Laboratong, P.O. Box 993,
Rlchland, Wa 99352; "Instiiute of Chemical Enginesring, Technische Unhversiat Wien, Getreldemarkt %166, A-1060 vienna, Austrla; 5IFF, Départemant
Blotechnologie, Avenue de Bols-Préaw, 92852 Fusll-Malmalson Cedex, France; and "Novozymes, Inc, 1445 Draw Avenue, Davis, T4 95618

Edited by loan Wennstrom Eennett, Rutgers Unversity, New Erunseick, K, and approved July 27, 2009 (recehved for revias May 28, 2008)

Le Crom, Schackwitz, et al. 2009. PNAS 106 (38): 16151-6
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Genealogy of mutagenized T. reesel strains

Increased cellulase production
Decreased catabolite repression

Resistance to
uv— M7  NTG— uv
Clearing of ...~ Clearing of Clearing of

cellulose halos cellulose halos cellulose halos

Le Crom S et al. PNAS 2009:106:16151-16156 \{
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Gene categories of mutagenic events

Transcription Factors

RNA metabolism ONG14

@ RUT C30
m Total in RUT C30

Secretion system
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Nucleoc ytoplasmic transport

Metabolism
Other
Unknown
I 1 I Il II I 1 1 |
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Nb of mutated genes e
‘g&?’
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Biomass growth profiling on 95 carbon substrates

using the Biolog phenotyping system

D-Trehal -
=Tre Xylose
0.4 D-Arabitol oﬁ# n % a-D-Glucose
D-Fructose Gentiobiose
D'Eﬂ“nmnﬂﬁ I'»'Iarurmli:«rE:‘lwImmw|= QAmygdatin
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“r: i

L-Arabinose

L]
[y |
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Le Crom S et al. PNAS 2009;106:16151-16156
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Plans for using P-Tools 14. 5+ to correlate SNVs with KO
experiments, and to help generate FBA models

EEX

T
SR B SrApaN FBA growth and flux
i ﬁ gIH i{E_rg oy [Di Itjé {I L | predictions may be
g & 11z v 1o correlated to the matrix
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