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“We note that this visualization is for
expository purposes only”

Wagner, 2006

Each rectangle shows a hypothetical
genotype space

Individual genotypes with identical
phenotypes are shown as circles in this
space

Nodes of the neutral network are
green. Other colors indicate novel
phenotypes

Lines connect genotypes that are
nearest neighbors in this space,
corresponding in our case to networks
that differ in one regulatory interaction



Calculating the distance

Wagner, 2014

“We used the
Smith-Waterman algorithm
to calculate the mutational
distance between pairs of
binding sites”



Adaptive Landscape

Allele frequency to
fitness landscapes [1]
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Phenotype to fithess
landscapes [2]
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https://www.discovermagazine.com/planet-earth/the-adaptive-landscape
https://www.pnas.org/content/112/24/7345
https://www.researchgate.net/figure/Sewall-Wrights-Adaptive-Landscape-23_fig1_268203709
https://en.wikipedia.org/wiki/Fitness_landscape

Local fitness landscape of the green fluorescent
protein

Sarkisyan, Bolotin, Meer, et al., Nature, (2016) Buomonekyna



http://www.youtube.com/watch?v=vm3brZBaelU
https://biomolecula.ru/articles/svechenie-fluorestsentnogo-belka-osvetilo-mekhanizmy-epistaza

Local fitness landscape of the green fluorescent

protein
A

A. 3eneHas Touka B LEHTpe —
HEMYTUPOBAHHbIN OenokK, TOYKM Ha
OKPY>XHOCTSIX — MYTaHTHbIE BapUaHThI
LiBeT oTpaxaet eHoTuUn
(MHAMBMAYyanbHbIE CBOWCTBA) MyTaHTa:
CTpenkun oTpaxarT BO3MOXHbIE
MapLUPYTbl ABWXKEHUSA MO NaHawadTy
nprcnocobneHHocTu.

B. Busyanusaums Bcex Nomny4yeHHbIX B
paboTe AaHHbIX Ha OOHOWN KapTUHKE.
MocnepoBaTenbHOCTL 3€MEHOro
dnyopecueHTHoro 6ernka nsobpaxeHa B
BUAE OKPYXXHOCTU: KaXabl ManeHbKun
cekTop 0603Ha4YaeT ogHy
aMVHOKMCIOTHYH no3uuuto. Yem
Janblue Kpyr HaxoauTca OT LieHTpa, TeM
fonblue MyTaum cogepxmnt 6enox.
[lons 3eneHoro B KoM cekTope
oTpaxkaeT A0 PyHKUMOHANbHBLIX
MYTaHTOB.

Sarkisyan, Bolotin, Meer, et al., Nature, (2016) Buomonekyna


https://biomolecula.ru/articles/svechenie-fluorestsentnogo-belka-osvetilo-mekhanizmy-epistaza

Growth of phage A




A short segment of the A DNA molecule
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WA

transcript

OR, the right operator of A

OR1, OR2, OR3 - 17 bp, similar, but not identical

cro stands for control of repressor

PRM stands for promoter promoter of repressor maintenance



An event that never occurs
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The Repressor
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THE ACTION OF REPRESSOR

A repressor at OR2 performs the two functions necessary for maintaining the
lysogenic state: it turns off the cro gene by preventing binding of RNA pol to PR
and it turns on the repressor (=cl) gene
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Cooperativity of Repressor Binding
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INDUCTION—FLIPPING THE SWITCH




INDUCTION—FLIPPING THE SWITCH




INDUCTION—FLIPPING THE SWITCH
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Source:

Ptashne, Mark. A Genetic Switch, Third Edition, Phage Lambda Revisited. Cold
Spring Harbor Laboratory Press. Kindle Edition.



