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Yarrowia lipolytica, a model oleaginous yeast

Response to nitrogen limitation

= Sequenced
genome

= Dimorphic
= Molecular genetics

= Metabolic model

Kyle Pomraning



We are applying a variety of tools for characterizing
phenotypes

| Visualization of
ultra-structures Genetics (ku strain
and whole cell development) and

reconstruction: genomics
TEM
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Yarrowia lipolytica makes hyphae in bioreactors
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Images courtesy of Ed Kerkhoven, Chalmers

= Hyphae clog inlet and outlet ports, tubing and filters

* Hyphae tend to form chunks and reduce homogeneity

= Multiple growth modes make growth rate control difficult
= Experimental reproducibility goes down



Smooth mutants do not make hyphae

Select mutants that form smooth colonies

= Screened ~500,000
colonies for lack of
hyphae

= |solated 65 mutants

= Confirmed that 5/65
mutants (smth 1-5) don’t
make hyphae under any
tested environmental
conditions
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Pomraning et al., 2018. Regulation of yeast-to-hyphae transition in Yarrowia

lipolytica. mSphere 3:€00541-18.



Screening for smooth strains Pacific Norii e )

Proudly Operated by Battelle Since 1965

FKP355 FKP500 FKP501 FKP502
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wild-type

smooth-17 smooth-18 smooth-19 smooth-33 smooth-33
leu2-270 leu2-270::leu2+

Approximately 500,000 colonies were screened for smooth morphology with
no visible hyphae
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Resequencing smooth strains with PacBio Pacific oG

Proudly Operated by Battelle Since 1965
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Raw PacBio reads with homology to the single-copy region at the end of scaffold
14 (from 1-12 kb) were re-assembled and analyzed
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Repeat analysis in smooth strains Pacific oG
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Suppressor screen and resequencing
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Pacific Northwest

Stress
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» Generated non-

hyphal Yarrowia
mutants

» Resequenced
smooth mutants and

HOG MAPK
cascade found mutations in
repeat regions
» Suppressors of
smooth involved in
N signaling
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Pacific
Nothwest  Experiment: proteins and metabolites of CCM by

Single Reaction Monitoring (SRM)
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Multi-omic data types support improved modeling
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cytoplasmic
succinate-semialdehyde dehydrogenase (NADP) (y001023)

isocitrate dehydrogenase (NADP) (y000659)

phosphogluconate dehydrogenase (y000889)

glucose 6-phosphate dehydrogenase (y000466)

aldehyde dehydrogenase (acetaldehyde, NADP) (y000173)

Data to model: NADPH generating fluxes -

NADPH][c] in citric acid media with idp1 strain

NADPH][c] in citric acid media with mae1 strain

NADPHIc] in citric acid media with wild-type strain
NADPH][c] in citric acid media with zwf1 strain

NADPH][c] in glucose media with idp1 strain

NADPH][c] in glucose media with mae1 strain

NADPH][c] in glucose media with wild-type strain

NADPH][c] in glucose media with zwf1 strain
NADPHI[c] in malic acid media with idp1 strain

NADPH]|c] in malic acid media with mae1 strain

NADPH][c] in malic acid media with wild-type strain

NADPH]|c] in malic acid media with zwif1 strain



Pacific Data to model: NADPH generating fluxes -

Northwest  mitochondrial

malic enzyme (NADP) (y000719)

i1socitrate dehydrogenase (y002131)

methylenetetrahydrofolate dehydrogenase (NADP) (y000733)

NADPH[m] in cifric acid media with idp1 strain

NADPH[m] in citric acid media with mae1 strain

NADPH[m] in citric acid media with wild-type strain
NADPH[m] in citric acid media with zwi1 strain

NADPH[m] in glucose media with idp1 strain

NADPH[m] in glucose media with mae1 strain

NADPH[m] in glucose media with wild-type strain

NADPH[m] in glucose media with zwf1 strain
NADPH[m] in malic acid media with idp1 strain

NADPH[m] in malic acid media with mae1 strain

NADPH[m] in malic acid media with wild-type strain

NADPH[m] in malic acid media with zwf1 strain
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Yarrowia lipolytica Cell Atlas PacH e
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under construction m
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Yarrowia lipolytica Cell Atlas PacH e
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Future directions: Synthetic biology and ~7

Pacific Northwest

fast forward genetics in Yarrowia lipolytica

Proudly Operated by Battelle Since 1965

Forward mutagenesis and resequencing
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