Protein Dimer Stability in Concentrated Solutions of Sugar Polymers
Thomas W. Redvanly’, Owen M. Young®, Claire J. Stewart’, Gary. J Pielak™"/.3

"Department of Chemistry, University of North Carolina at Chapel Hill (UNC-CH), "Department of Biochemistry & Biophysics, UNC-CH, JLineberger Cancer Center, UNC-CH, SIntegrative Program for

Biological and Genome Sciences, UNC-CH

Results

- Cytoplasm is crowded; - .
macromolecular concentrations can ,_\ dft;ago(gfu F‘;O";";égfu RS- —— +
exceed 300 g/L g "Il @ 200 B 200 . s | o !
S o 100 100 3
= x 15 L |
- But most research done in dilute ¢ ® + > | s
. 0.6 o + R e o
buffers with less than 10 g/L. 3 ¢ : s ! |
s & 04 1] N t " "
| >30 /L David Goodsell g o o é :5 12-. i
g . . . .
- Classic crowding theory only predicts 0.2 ! o ®
| | 5 5 entropic effect, not enthalpic effects I s L
: Polymer size (kDa
New Model: A6 T 5 - We use two synthetic crowder: y b2
EW O e: — - _ )o . ofe
DM DM DM dextran the polymer of glucose and AAGDQ,Y, measures dimer stability |
/ \ Ficoll™ the p0|ymer of sucrose - Increasing polymer concentration - Enthalpy is non-zero
G P Hardcore repulsions INCreases stability . - Hence, classic crowding model is
Soft interactions " ffiad the f N - Size of crowder has negligible effect on insufficient
Dimer = monomer equilibrium quantified by 1°F NMR: | < quantitic , e. r?e cNEersy dimer stability | - Enthalpic contribution to dimer stability
AG " — _pTIn (Population Monomer) enthalpy of dissociation. - Shape of polymer may affect dimer may depend on p0|ymer size and Shape
DM Population Dimer stability

Methods Conclusions

- Crowding has a stabilizing effect
- Enthalpy affects protein-complex stability
- Need model to better understand effects of crowding on
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