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FEEDBACK CONTROL IN BIOMOLECULAR SYSTEMS

Feedback control is ubiquitous in hiological systems:
homeostasis & biochemical adaptation
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CoRag(Y,p)

THE CORA concepT
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THE CORA concepT
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® Feedback alco affects intringic noise!!

— “Constant environment” CoRa

® How intrinsic noise affects homeostatic

control 6 e., extringic noise response )?

—> Stochactic CoRa after o perturbation
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EXPLAINING THE CORADYN AppRoACH
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CoRa for a point — CoRaDyn for area under the carves.

Generalizable & comparable to CoRa.
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7 TIME-DEPENDENT CHARACTERTZATION OF FEEDBACK PERFORMANCE

CoRaDyn temporal profile
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CONTRIBUTION OF P, T, & D CONTROL DEPENDS ON THE EVALUATION TIME

median(CoRaDyn) temporal profile for different control weights, B, & evalvation timeg, t
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Feedback control deals
with both intrinsic &
extrinsic noise.

CoRa approach can be
used to evaluate the
feedback performance in
the presence of both.

How these two sources
of heterogeneity
interact? How much it
depends on the feedback
control mechanism?

CONCLUSIONS

The CoRa framework can be extended beyond
steady-state adaptation.

CoRaDyn quantifies dynamic feedback performance.

CoRaDyn enables meaningful comparisons between
feedback strategies.

o Distinguishing controllers with identical
steady-state adaptation.

o Revealing transient performance trade-offs.

o Dissecting the role of individual feedback
mechanismes.
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TIME-DEPENDENT CHARACTERTZATION OF FEEDBACK PERFORMANCE

Effect of perturbation size

: .’§0.4(‘-
; S Athena Tamayo
™ 0.35)
SRR ERERRRRRRERRRRRRRRRRRERRRRRRRRRRRRRRURERERERENE = - --l'--’ .
K = JURURTY. Thesis research
- - 030 o® | Graduated june 2024
S | raduated June
@
=]
Q: 0.25¢ Original system
2 1 folY)
o Y
" S 020 e P — P & o I'_;mﬂT.l

0 200 400 1.01 1.02 1.03 1.04 1.05
Time (min) Perturbation size, p’/p Locally analogous
feedback-disrupted system
FBlp°=105.-p = = wusssasas FDIp " =1.03-p sen@ene Yp=0 [ .
1

-------- FDIp'=105-p FBIp =101-p cee@-=+ 1p=0.025 | Y Spfel)
FBlp'=103.-p = ssssssss FDIp =1.01-p cee@-= yp=0.05 :[ i

Vo=o. Jig Control B

J




CONTRIBUTION OF P, T, & D CONTROL DEPENDS ON THE EVALUATION TIME

median(CoRaDyn) temporal profile for different confrol weighte, B
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CONTRIBUTION OF P, T, & D CONTROL DEPENDS ON THE EVALUATION TIME

median(CoRaDyn) for different control weighte, B, & evalvation timeg, ¢
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