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Thermodynamics-based mechanism for the regulation of substrate binding affinity of p
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Regulation of the binding affinity of the substrate into transporter is one of cru
cial factors to transport the substrate through the membrane. In this study, we had investigated the inter
action between proton coupled drug transporters and these substrates by isothermal titration calorimetry (
ITC) is a technique that can analyze the interaction energy with the substrate, and discussed the thermody
namics based mechanism of proton coupled substrate transport. (1) In the study of EmrE as antiporter, the
interaction between EmrE and TPP+ depends on pH. At higher pH, the affinity increases, and the driving for
ce becomes from enthalpﬁ—driven to entropy-driven, and it is indicated that Glu25 might be one of determin
ant residues to drive the substrate binding. (2) In the study of YdgR as synporter, 1t was found that the
driving force of interaction between YdgR and Val-Ala is entropy change, and it was not depend on pH.
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1 % DDM

HisTrap 5 mL, GE healthcare
20 mM TrisHCI,pH

8.0,300 mM NaCl,10 % Glycerol,0.01 %

NaN3,0.04 % DDM,2 mM

200 mM
4
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Kp,nM 266 77 36 50

AG [keal/mol] -9.02 -9.85 -10.23 -10.02
TR 1.73 0.76 1.75 214
AHypa [kcal/mol] -5.84 6.79 -2.71 -3.84
-TAS [keal/mol] 317 -3.06 -7.52 -6.18
IVENE—FEE [%] 65 69 26 38
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pH  YdgR/

ITC
YdgR PET OvernightExpress
(Novagen) 1L
1 mg ITC
YdgR
ITC
pH 6.0
pH7.0
Pk, 6.3
Val-Ala YdgR
pH 6.0 7.0
YdgR
pH

Inward-facing
Closed state
Outward-facing Open state

A) pH 6.0 pH 7.0

BEAFRT 3L #— [keal/mol]

B)

pH 6.0 pH7.0

Buffer G2P MES BTP G2P MOPS BTP

Han 0.98 0.98 0.93 0.98 1.04 1.05

Ko, nM 178 546 606 76 69 105

4G [kcal/mol] 5. 4.4 4.4 5.6 57 5.4

AH,p, [kcal/mol] 12.8 103 18.9 1.8 4.0 3.1

TreC) 2501279 2493443 2506694 25.0348 25.17154 25.04435
RYASZTOR K 0.65 0.14

AHying [kcal/mol] 12.86 791 12.06 1.85 3.32 1.81
-TAS [kcal/mol] -18.0 -12.4 -16.4 7.5 -9.0 -7.2

E3. YdgR & Val-Ala tDHEAIRILF— (A) ERSICHESHNS
& (B) : G2P, glycerol-2-phosphate (AH,,,,, -0.17 kcal/mol); MES (AH,,,,
3.71 kcal/mol); MOPS (AH,,,, 5.21 kcal/mol); BTP, Bis-tris propane
(AHio,, 10.37 kecal/mol).
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