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Osmotic Effects on an Allosteric Protein With a Single Interface

TSUNESHIGE, Antonio
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By using three amphoteric amphipathic kosmotropes, we were able to split hemoglobi
n into its two minimal allosteric component, dimers of the form alphalbetal, and study their oxygen bindin
g characteristics. In the presence of betaine, the decrease in _oxygen affinity was explained in terms of o
smotic stress: oxygen affinity dropped as a result of a stabilization of the deoxy conformation. However,
in the presence of 3-(1-Pyrido)-1-propane sulfonate, the oxygen affinity of the deoxy conformation of Hb r
ather increased and ligation cooperativity decreased. In the presence of dimethylbenzylammonium propane su
Ifonate, with increasing concentrations of this solute, there was not only an increase in the affinity for
the deoxy conformation, but also a decrease in affinity for the oxy conformation. NHowever, cooperativity

was not abolished. This trait is not compatible with the classical two-state model, since a change in the
oxy conformation is not expected, and dimers are non-cooperative.
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Figure 1. Hill plot
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Figure 3. Hill plot

(8)

1 2 3

log pO,

0.1M 05M K4

M

Figure 4. o

alpl

K1

2 M
K4
nmax

B

in silico



©)

(10)

In silico
Figure 4

apB

Trp, Phe, Leu, Val
Trp373

0

5
Tsuneshige, A. & Tokoro, T. “Insight Into
the Origin of Allostery. Stepwise
Reconstruction Of An Allosteric Protein
From Its Subunits”, August 8, 2014
2014 IUPAB Congress, Brisbane,
Australia, (
Tsuneshige, A., Sugawara, K. & Kanaori.
K. “Functional Modulation in a Typical
Allosteric Protein Revisited - Beyond
“T” and “R”, 58th Annual Meeting of the
Biophysical Society, February 15-19,
2014, San Francisco, CA, USA
Sugawara, K. & Tsuneshige, A. “A New
Non-Canonical Control Mechanism In An
Allosteric Protein - An Inert Interface
Comes to Life” , 57th Annual Meeting of
the Biophysical Society, February 2-6,
2013, Philadelphia, PA, USA
Tsuneshige, A. & Sugawara, K., “Impact
of Interfacial Chemical Modifications on
the Assembly of an Allosteric Protein.
Isothermal Calorimetry and
Oxygenation”, 57th Annual Meeting of
the Biophysical Society, February 2-6,
2013, Philadelphia, PA, USA
Tsuneshige, A., Tajiri, Y., Kanaori, K &
Nishihara H. ” Intradimeric But Not
Interdimeric Interactions Control the
Function of Hemoglobin", 56th Annual
Meeting of the Biophysical Society,
February 25-29, 2012, San Diego, CA,
USA

3)

TSUNESHIGE, Antonio



