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I. Accuracy of ∆giso measurements 
Figure S1 shows typical difference (about 0.02 mT) in resonance magnetic fields for signals of FD and investigated TAM (in this case OX63D). Because both spectra were obtained in the same experiment and with the same mw frequency, all other uncertainties are excluded, and we believe that such field difference as 0.02 mT is measured precisely. The inhomogeneity of magnetic field on the size of a sample was verified by rotation of sample and recording the corresponding spectra. The error of relative displacement of resonance magnetic field did not exceed 0.002 mT (the difference between two traces in Fig. S1). Therefore we estimate the accuracy of the measurement of giso(TAM) relative to giso(FD) as 1(10-5. 
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Fig. S1. Room temperature CW EPR spectra of two samples placed in separate tubes (FD as a reference and the investigated TAM (as an example OX63D)). Right EPR line corresponds to FD trityl, left EPR line corresponds to OX63D. Two traces show typical error of relative displacement of resonance magnetic fields due to inhomogeneity of external magnetic field.
II. Raw DEER data at 298 K
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Fig. 2. Raw DEER trace for doubly TAM-labeled DNA in trehalose at 298 K.
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