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shock. Hogl delocalization occurs much less rggiallL-
Short Abstract — To respond to hyperosmotic stress 1374 compared with the lab strain, S288c and thmeerot
conditions, Saccharomyces cerevisiae activates a MAP kinase strains we screened. Further experiments revessilpe
pathway, in which Hogl is a core regulator. Althoug many of — growth rate differences in hyperosmotic conditions,
the molecular details of the pathway are known, theextent of suggesting that the different Hogl delocalizaticattern

natural genetic variation on signaling dynamics isnot. After . . . . .
screening several strains from the SGRP collectionye have May tié into alternative life-history strategiestvaeen the

found one that differs in response toward hyperosntic stress. WO strains.
Here, we attempt to elucidate the molecular mechasins To understand the underlying molecular mechanittheo

leading to altered signaling dynamics as well as salting divergent phenotype, we examined the genome sequenc
phenotypic consequences. We also evaluate the rofeselection  jifferences between the two strains. We found regve
in generating this variation b_y_ considering whetherfitness is substitutions in regulatory regions as well as non-
affected in hyperosmotic conditions. . S . . .
synonymous nucleotide substitutions in coding regio

HE budding yeasBacharomyces cerevisiae is found in a throu_ghout the network, _in particular in the Sln_éhg, which
Tvariety of ecological niches such as on decomposirfl;j”Ct!onS as an os_mola_nty sensor_for the cellis Ia_strong
fruits. While fruits provide nutrients to the mitre in the Candidate for causing differences in Hogl dynanacs| we
form of sugars, one challenge that yeast face is theSt the effects of this genotypic variation by ppiag
increasing osmolarity of the surrounding environtrenthe alleles between L-1374 and S288c. We also take a
fruits dry. In response to hyperosmotic conditios COMplementary quantitative genetic approach byngathe
cerevisiae utilizes a MAP kinase (MAPK) signaling cascaddWo strains, phenotypically characterizing growthter
to respond to the changing environment. The siggal Survival, and signaling dynamics in the progenyd amen
cascade is conserved in all fungal species, andlHtigg USINg deep sequencing to isolate quantitative thadf
core regulator, is the homolog to mammalian p3@sstr affecting the dynamics. .
response protein.[1] \_/\_/|th the rise of smgle—cell techr_nques, we novwehahe

There are two branches for the upstream compomﬂntsap'“ty_to detect potent|all_y subtle differencesdiynamics of
the HOG signaling cascade, the Sin1 and the Shariches. Signaling pathways. This allows us to uncover mulker
The two branches are redundant as well as fundljonaMechanisms of phenotypic variability and to deteemiow
independent, and they both converge on the MAPKdén this variation shapes the direction of evolution.
(MAPKK) Pbs2.[2] Pbs2 then phosporylates Hog1, chhi
then transiently translocates from the cytoplasto ithe
nucleus in order to activate the appropriate stresponse
genes. These genes include Gpdl, Gppl, and Gpjzh wh REFERENCES
up-regulate glycerol production allowing the cétisadapt to  [1] gggf Z’\)lvA(éiﬁiSn(;”S; gﬁeioggs‘igf-,ziil'ge;ggeleam” G, etal
hlgh osmolarity environments.[3] Even thOUQh mlahﬂta_n_ [2] MaedaT., Wurgler-Murphy S.' M., Saito H., 19§4 Aotaomponent
is known about the pathway, one question that resne system that regulates an osmosensing MAP kinasadasn yeast.

how variable are the dynamics of the signaling éaenoss Nature 369 242-245. _ o

the species [3] Hohmann S 2002a Osmotic adaptation in yeast: control ofytest
P ’ . . . Lo osmolyte systenint. Rev. Cytol. 215 149-187.

In order to investigate this variation, we evafAta [4] Liti G., Carter D., Moses A., et al., 2009 Popigdatgenomics of

collection of wild yeast from th&accharomyces Genome domestic and wild yeastd\ature 45& 337-341
Resequencing Project (SGRP).[4] To capture paenti

single-cell variability, we adopt a microfluidic @mach,

performing live microscopy on cells in a varietydifferent

conditions.  After screening a few strains from the

collection, we narrowed in on one, L-1374, thatibith a

pronounced difference in Hogl dynamics after hypeaatic
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